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; We believe you'll get as much relief in discussing your power plant dust = 
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removal problems with one of our engineers, as you secure with the experi- = 
enced skill of an expert, when you have a dust removal problem in your eye. 
We have every modern method to offer, in fact, we developed them. Hydrovac 
or Hydromix Systems solve every dust removal problem and please bear this 
in mind: the new Automatic Hydrovac is not a time saving luxury; it’s a cold | 
cash necessity. The Allen-Sherman-Hoff Co., 227 S. 15th St., Philadelphia 2, Pa. 
HYDROVAC . A Produet of ALLEN e SHERMAN ec HOFF (ts 
POWER (with which are’ consolidated “Science and Industry,” “The Engineer Review,” “The Engineer” and ‘“The Stationary Engineer”), Apr 1946, 
Vol. 92, No. 4,. Published monthly with an additional Direc number in June. McGraw-Hill Publishing Company, Inc. Publication office, 99-12° Neeth e 
Brogdway, Albany, “ial ond executive offices, 330 West 42nd Street, New York 18, N. Y. second class matter August 25. 


Albany, N. Y., under the act ot + 3, 1879. Printed in U. S. A. Allow ot least ten days for change of address. All communications about subscr' 
should be addressed to the Di-y< of Circulation, Power, 330 West 42nd Street, New York 18, N. Y. Subscription rates—U. S. and U. S. Possess 
$5 for one yoat, $8 for twe years, 30c per copy. Canada $6 for one year, $9 for two years. Pan American Countries, $10 for one year, $16 for two yeo's. 
other countries $15 for ome year. S25 for two years. Please indicate position and comoauy connection on all subscription orders. 
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TECHNOLOGY DEPARTM 


FLY ASH PRECIPITATORS 


VOLTAGE INCREASE 
N 


wi SWITCH OPERATING 
MECHANISM 


GENERATION OF ELECTRICITY TRANSFORMER 


1 STEAM ELECTRIC 
CAR DUMPER Sm : TURBINE GENERATOR 


FURNACE 


GENERATION OF STEAM 


SUBMARINE CABLE TO ST. LOUIS 


Pulverized coal plant of Union Electric 
... first section built in 1923 


Cahokia is distinguished by being the largest in the Mississippi 
Valley (300,000 kw) ... by being one of the first central stations 
to operate on pulverized coal ... and for having served the 
— St. Louis area for a quarter of a century. 
Above: Link-Belt Rotary R. R. Car 


; : ; ; Achieving efficiency and economy in coal handling for a plant of 
Dumper in action. It was installed in thi bl 4 it Seat hichl 
1923 whea Gest section of the Cahokia is size was a major problem, and it was solve in a highly 
Station was built. satisfactory way by an integration of Link-Belt standard units. 


Below: Shows coal being discharged from From the Link-Belt Rotary Car Dumper, the coal goes to a 
stocking-out conveyor and how tractor- 


ar receiving hopper, from which conveyors carry it into the plant 

for moving initial storage pile, spreading or out to the yard for storage. The Link-Belt equipment includes 

the coal, and compacting it throughout an inclined apron conveyor ... conveyors to coal breakers... 

Storage yard. belt conveyors from breakers to bucket elevators . . . distributing 

' belt conveyors with trippers ... and an underground conveyor 
system for reclaiming coal from yard hopper. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, Offices in Principal Cities, 
10,972 


OFS 


LINK BELT 


COAL AND ASHES HANDLING EQUIPMENT 
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Big Benefits 


ARE “‘WRAPPED UP” IN THESE 
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Design 32, Type H Stirling, and 
Type FF Integral-Furnace Boilers 
were specifically designed for this 
express purpose: supplying steam 
requirements from 10,000to60,000 
Ib. per hr. at pressures above 160 
psi, with definite cost-saving bene- 
fits to their users in installation, 


operation and maintenance. 


Unit BoiterS 


Each as much a package boiler as 
any unit of its capacity can be. 


Water-Cooled Furnaces . . . Oil, Gas & Multi-fuel Burners . . . 

Chain-Grate Stokers . . . Stacks and Breechings . . . Seamless 

& Welded Tubes . . . Refractories . . . Chemical Recovery Units 
... Alloy Castings. 


OTHER B&W PRODUCTS — Marine Boilers . . . Pressure Ves- 
sels .. . Process Equipment. 
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FOR POWER PLANTS — B&W, Open-Pass, Radiant, Integral- 
Furnace, Cross-Drum, Stirling and Waste-Heat Stationary 
Boilers .. . Air Heaters . . . Economizers . . . Superheaters . . . 


ALL are fully coordinated, flexible units—from 
fuel burning equipment to breachings and 
stacks—built and installed under undivided 
responsibility. 


ALL are time-tested, performance-proved 
units of. simplified design and standardized 
manufacture. 


ALL fully meet modern requirements as to 
fuel flexibility, compactness, ease of operation, 
fast-steaming and ability to take sudden load 
swings. 


ALL sustain high operating efficiency over 
their wide range of output, and generate steam 
of satisfactory quality at all ratings. 


ALL have provision for superheated steam. 


ALL embody design, construction and operat- 
ing features that account for the heavy prefer- 
ence for larger B&W boilers for central stations 
and large industrial applications. 


ALL are matched to their jobs for highest 
standards of performance, continuity of service 
and long-term economy. 


: Fup Al 
| Bon ace 
| 
"ME BABCOc, witcox co. 
OFFICES: a5 “IBERTY sr NEW VorK 6. Ny, 
WORKS: NCE any ARB ERTON, AUGUST Ga. 
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One of the first pieces of equipment installed, 
an Elliott 225,000-lb-per-hr deaerating feedwater 
heater shows against the skyline of Plant Hagood, 
South Carolina Power Company. An Elliott evapor- 
ator preheater and closed heater are also used. 


One of three Elliott 225,000-Ib-per-hr deaerating 
heaters (two installed) at Plant Eaton, of Mississippi 
Power Co. Here too Elliott evaporator preheaters 
and closed heaters are also installed. 


Two of the four 400,000-Ib-per-hr Elliott deaerating feed- 
water heaters in Plant Arkwright of Georgia Power Co. 
Elliott evaporator preheaters used here, too. 
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go along with 
new power units 


If you want to spot the areas of industrial expansion, 
watch the new power plants going up. Or, since prac- 
tically all modern power plants use feedwater deaera- 
tion, note the many Elliott deaerating feedwater heaters 
which first appear high up on each building’s frame- 
work—symbol of modern economical power generation. 
The illustrations opposite show a few of many installa- 
tions in the south, where power generation is keeping 
pace with industry’s growth. 


Elliott deaerating heaters furnish feedwater heated to 
saturated steam temperature while removing corrosion- 
causing oxygen and dissolved gases. Two essential 
services in one package. 


Elliott Company pioneered deaeration and has un- 
rivalled experience in the design, construction, and 
application of deaerating units. Elliott engineers can 
fit the deaerating heater to your requirements in size, 
capacity, and operating conditions. They can 
often help with your heat balance problems. 


Do you have Bulletin N-15 — “Deaeration 
by Elliott’? 


Shop view of a 600,000-lb-per-hr unit, 
typical of a number now in service in 
various southern plants. 


¢ 9 Y STEAM TURBINES * GAS TURBINES * GENERATORS * 


Decerator and Heater Department FEEDWATER HEATERS AND DEAERATORS * STEAM JET EJECTORS 


JEANNETTE, PA. 


Plants at: JEANNETTE, PA. * RIDGWAY, PA. 


SPRINGFIELD, O. * NEWARK,N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES TUBE CLEANERS * STRAINERS * DESUPERHEATERS 


Ucott deaerating heaters 


MOTORS 


CENTRIFUGAL BLOWERS * TURBOCHARGERS FOR DIESEL ENGINES 
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ANOTHER CASE 


‘ Here are the Facts 


Service Life of the Service Life of the 
Standard Wheel E-R Wheel * 


0,026 Hrs. 


406". 


100% 


Blade liners were replaced twice. The wheel has finally 
been returned to Sturtevant headquarters for rebuilding. 
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OUTSTANDIN 
E-R WHE 


At Cincinnati Gas & Electric Co. 


Sturtevant engineers have known, and 
claimed, right along that the life ex- 
pectancy of the Erosion-Resisting 
induced-draft fan wheel is 2 to 4 times 
longer than that of the standard 
wheel. Here, then, is noteworthy proof. 
How does it do it?—The E-R wheel is 
specially designed to deal with fly-ash, 
the destructive enemy of the ordinary /7 
wheel: Study the illustration at the jf 
right and you'll quickly see why. And | 
for information on how the E-R wheel 
might save money for you, write: 
Westinghouse Electric Corporation, 
Sturtevant Division, 83 Readville Ave., 
Hyde Park, Boston 36, Mass. 


Where fly-ash travel is 
greatest, special ribbed 
liners protect the wheel 
blades. These liners, 
easily and quickly renew-__. 


able, prolong wheel life, Center support is cut 


save maintenance time away between blades, 
and labor, and minimize Continuous blades offer no permitting streams of 
outage losses. ; obstruction to the smooth concentrated fly-ash to 
> flow of fly-ash. Each wheel meet—and dissipate their 

has only 16 blades, shaped abrasive action on each 

to minimize abrasive action. ether instead.of on the 


wheel surfaces. 


Sturfevant Division 
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This installation of Bailey Boiler Control on five boilers fired by 
spreader type stokers insures fuel economy, safety of operation, and 
continuity of service. These 150 psi, 60,000 Ib. per hr. capacity boilers 
supply steam for heating the various buildings of a large institution. 


Branches in: Boston, New York, Schenectady, Philadelphia, Buffalo, Pittsburgh, Cleveland, Detroit, Cincinnati, Atlanta, Chicago, Milwaukee, St. Lous 
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You find loafers everywhere. Even in a collection of Btu’s. You have to make 
them work if you expect to get low cost power. And that is exactly what the 
Bailey co-ordinated boiler control system is designed to do. 


It reduces fuel consumption per pound of steam generated. Combustion, feed 
water, steam temperature, heater levels, pump speeds and other factors are 
co-ordinated. Safety of operation is increased — continuity of service is im- 
proved. You convert the maximum number of Btu’s into power and get all 


the efficiency your boiler was designed to deliver. 


One thing to remember, however, is the fact that this Bailey system is not 
delivered in a standard package. Each one is designed and engineered to the 


Specific job on which it is to be used. That’s why it functions so efficiently. 


If you are looking for low cost power, it will pay you to call our nearest office. 


BAILEY METER COMPANY 


1036 IVANHOE ROAD ° CLEVELAND 10, OHIO 
BAILEY METER COMPANY LIMITED, MONTREAL, CANADA 


Controls for Steam Plants 


COMBUSTION - FEED WATER + TEMPERATURE 


Louis, 


PRESSURE + LIQUID LEVEL + FEED PUMPS 


New Orleans, St. Paul, Kansas City, Houston, Denver, Los Angeles, Seattle, San Francisco « Halifax, Montreal, Toronto, Winnepeg, Vancouver 
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Power plant engineers may simplify responsibility by insisting 
that all three of these important boiler trim items be Yarway. 


Why, you ask? 


First, responsibility for the satisfactory performance of all 
three is centered in one company. 


Second, Yarway’s extensive service organization, with branches 
in principal cities in the United States and Canada, is con- 
veniently at your service. 


Third, each product has an outstanding feature—an engineering 
reason, \aboratory-tested and field-proved for better performance. 


For more complete facts on these and other products in the 
Yarway line of steam plant equipment, write for Yarway’s 
all-products Catalog G-1306. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


A— Yarway Hi-Lo Alarm Floatless Water Column with patented Yarway 
Flat Glass Gage featuring a “floating assembly” that practically 
eliminates glass breakage. For pressures from 400 to 2500 psi. Other 
Yarway Columns and Gages for lower pressures. Write for Yarway 
Bulletin WG-1811. 


B = Yarway Remote Boiler Water Leve! Indicator that brings overhead 
readings right down to eye level, on instrument panel or other con- 
venient place. Always accurate because it’s operated by the boiler 
water itself. Action is instant, constant. No stuffing boxes. Moderate 
in price. Easy to install. For all pressures to 1500 psi. Write for 
Yarway Bulletin WG-1822. 


€ — Yorway Seatless Blow-Off Valve. No seat to score, wear and clog 
with mud, scale and dirt. Balanced sliding nitralloy plunger simplifies 
operation. Also furnished in Tandem, or as a Unit Tandem combined 
with a Yarway Hard-Seat Valve for highest pressures. Write for 
Yarway Bulletin B-424 for pressures to 400 psi; Bulletin B-432 for 
pressures to 2500 psi. 
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At the twist of a dial, the new Tri-Clad Type ACA induction 
motor will operate at any speed over a 3 to 1 range! What's 
more, it will do it while running on alternating current — 
without any converting equipment or mechanical devices ° 
whatsoever. It changes speed quickly and smoothly. In fact, 
wherever an adjustable-speed drive will improve quality or 
quantity of output, the Tri-Clad Type ACA induction motor 
may be a simple, economical solution. 


The list of applications to your right is only a glimpse at the 
hundreds of potential uses where this new Tri-Clad adjust- 
able-speed motor might well be considered. Its simplicity 
and ease of Installation make it an easy motor to fit to the job. 
Standardized NEMA dimensions are used so there are no 
new mounting problems. Its overall length is only slightly 
more than a constant-speed motor of comparable rating. And 
for the work it does, the Type ACA is one of the lightest 
motors in its field. 


There are few limitations on your choice of location for this 
Tri-Clad motor, at the present offered in dripprocf construc- 
tion. Famous Tri-Clad construction gives it a sturdy frame 
for extra protection against physical damage; improved 
’ winding insulation for extra protection against electrical 
breakdown; and rigid bearing mountings with easy-to-lubri- 
cate bearings for extra protection against operating wear- 
and-tear. For remote control, a flexible cable or pilot motor 
is available. For more information, write today for Bul- 
letin GEA-4883. Apparatus Department, General Electric 
Company, Schenectady 5, N. Y- 
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MOTOR 


with 


TYPE ACA 3 200 hp; 220, 
440, 550 volts constant torque 


HERE’S WHERE TO USE IT! 


Textile Food Paper Metal-working 
Slashers Ovens, dryers Winding machines Drawbenches 
Knitting machines Mixing machines Slitters Lathes 


Individual finishing 


Labeling machines 


Supercalenders 


Stamping presses 


machines Grinders Coating machines Milling machines 
Spinning frames Centrifugal machines Waxing machines Grinders 
Weaving machines Conveyors Embossers 
Printing machines Shaker Screens Other converting Mining 

Pumps machinery Mill feeder drives 
Chemical Stock preparation Crusher feeder drives 

Shakers Printing machinery Sinter conveyors 
Grinders Job presses Conveyors Other conveyors 
Pulverizers Coating machines 
Mixers Trimming machines 


Liquid pumps 


Stitching machines 
Solids pumps 


Rotary web presses GENERAL ELECTRIC COMPANY, Section L 750-293 


Apparatus Department, Schenectady 5, N. Y. 


Please send me Bulletin GEA-4883 which describes the 
new Tri-Clad Type ACA motor: 


NAME 


COMPANY 


ADDRESS. 


You can't beat Tri-Clad 
Extra Protection! 


CITY STATE 
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Unit 


When the manufacturer of many of the world’s 
largest central station boilers applies its experi- 
ence to a unit for industry, it is not surprising 
that utilities, themselves, should adopt the 
design. 

That’s the year by year record of the VU 
Unit - verified again in 1947 by utility orders 
and installations with a total capacity of more 
than 6,500,000 Ib of steam per hr. There could 
be no stronger endorsement than this, for steam 
is the prime product of a central station, where 
efficiency depends on economical steam gener- 
ation — continuously. 

Think what central station performance 


--- designed for industrial plants 
adopted by public utilities 


could mean in your plant — high availability, 
low maintenance, quick response to extreme 
fluctuations in load, dry steam at all ratings 
and efficiency as high as 88 per cent. All this, 
and more, at a first cost which reflects the 
economies of standardized design. 

And there is good reason for calling the VU 
the Versatile Unit, for it is available in capacity 
ranges from as low as 20,000 Ib of steam per hr 
to 350,000 Ib of steam per hr; design pressures 
may vary from approximately 160 to 1000 psi, 
with steam temperatures up to 900 F and 
beyond. 

Moreover, your location with respect to 


— 
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fuel sources is no bar to enjoying VU advan- 
tages, for virtually all fuels and methods of 
firing can be used. The VU is supplied for 
burning pulverized coal, oil, or gas — or any 
combination of these fuels. It may be had with 
every basic type of stoker — spreader, under- 
feed, or travelling grate. Bagasse, and other 
waste products, can also be utilized. 

Yes, VU versatility has brought public util- 
ity performance to many diverse industries 
throughout the United States and abroad. It 
can bring it to your plant too — with marked 
economies in operation. B-214 
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VU equipped with a 
C-E Spreader 
Stoker. Furnace pro- 
portions and water 
walls may be 
adapted to firing by 
any type of mechan- 
ical stoker. 


This unit may be 
fired by pulverized 
coal, oil, or gas, or 
any combination of 
these fuels. Furnace 
bottom may be as 
shown or of hopper 
type. 
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STANDARD 


What this experience 
means you... 


Since the first fill, 20 years ago, of oxidation-inhibited, guaranteed 
Nonpareil-Turbine Oil, records have been kept of its operation in each 
installation. At Standard Oil Laboratories, oil samples are checked period- 
ically for acidity, demulsibility, viscosity, and other significant qualities. 


No other oil has so long or so complete a record of performance. 


These records furnish ample proof that Nonpareil lives up to its 
guarantee “not to increase in acidity above 0.15 mg KOH/gm.” Further, 
according to these records, Nonpareil does not need replacing even after 
20 years of service. Nor does it ever need to be removed from the 


turbine for treating or resting. 


A Standard Oil Lubrication Engineer can give you names of 
Nonpareil users, perhaps near you, where you can check these facts for 
yourself. Write Standard Oil Company (Indiana), 910 South Michigan 


Avenue, Chicago 80, Illinois, for the Engineer nearest you. 


STANDARD OIL COMPANY (INDIANA 51 
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Unburned Carbon 
1% to less than 4% 


WITH KVS AIR SWEPT TUBE MILLS 


A Completely Carbureted Fuel 


Floating out an impalpable powder to the burners, 
The Kennedy Van Saun Air Swept Tube Mill gets 
the last half-cent from your coal dollar. Unburned 
carbon amounts to less than 1%. In a KVS- 
engineered pulverizing and firing unit, the variable 
speed KVS exhauster draws preheated air through 
the mill inlet, the air stream picks up the fines and 
drops out coarse particles to the built-in classifier 
so that coal-powder at the burners will regularly 
: test 85% to 95% through 200 mesh. 
As everyday proof that an instantly-combustible 
combination of oxygen and carbon is delivered to 
the KVS pulverized coal burners, cold units are 
safely lighted-off with the simplest torch. No other 
equipment is needed. 


Wet Coal 


Direct firing of open-stored coal is standard prac- 
tice. Hot air sponges moisture from each coal par- 
ticle during passage through the mill to the burners. 


The temperature of the air leaving the mill is con- 
trolled so there is no danger of explosion. Feeding 
“black mud,” fissured by rain gullies, directly from 
the storage pile to the KVS Air Swept Tube Mill 
cannot harm the mill and saves the cost of a dryer. 


Tramp Iron? Leave it in! 


The KVS Air Swept Tube Mill is a slow-speed 
machine cascading Herculite steel balls against 
Herculite liners to pulverize hard or soft coals. 
Tramp iron contributes to the pulverizing effect. 
Replacement grinding balls are fed through the 
coal inlet at regular mill speed. There is no shut- 
down for ball classification. 

Provide coal . . . any coal... and specify KVS 
pulverizing and firing equipment. A superfine fuel 
. . - in quantities from 1200 pounds to 35 tons per 
hour from one mill... 
with complete control 
of firing rate . . . is then 
at your command. 


All other components of KVS Steam Generating Units are engineered 
' to meet specific operating conditions on available fuels in order to 

ome the m ium in operating efficiency and economy at all boiler 
ratings. 


KVS offers a compiete service in design, building and erecting complete 
plants under one responsibility. S$ engineers are available for 
consultation on your requirements. 


Ask for a copy of 97-page Engineering Bulletin No. 44-B. 


2 PARK AVENUE + NEW YORK 16, N.Y. 
| FACTORIES: DANVILLE, PA. : 
CANADA + ENGLAND + FRANCE + AUSTRALIA 
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BOILER CONTROLS INSTRUMENTS PROCESS CONTROLS 


The Republic Flow Meters Co. offers 
a complete manufacturing and engi- 
neering service in the field of 
measurement and control. We will 
be glad to co-operate with you in 
the solution of any metering or 
control problem, whether it involves 
a single instrument or the automatic 


BOILER CONTROLS 
For All Types of Boilers 


Republic offers a centralized, auto- 
matic system for controlling steam 
pressure, combustion, furnace pres- 
sure, excess pressure, boiler water 
level, etc. 

Automatically regulates the fuel and 
air imput to a boiler in measured 
proportions and in a fixed ratio for 
the entire load range. Available for 
all sizes of boilers and all types of 
fuel firing. 


BOILER METERS 
Record Steam Flow—Air Flow 


The Republic boiler meter records 
simultaneously on one chart the steam 
flow from the boiler and the rate of 
air flow to the furnace for combustion. 


The air flow pen is adjusted to record 
coincident with the steam flow pen 
when the furnace is receiving the 
proper amount of air for maximum 
combustion efficiency. 


REPUBLIC FLOW METERS 


control of an entire process or plant. 


Republic engineers, in co-operation 
with your own engineers, will be glad 
to study your problem and make 
recommendations as to the most prac- 
tical solution. Your inquiries will 
involve no obligation on your part. 


FLOW METERS 
Electrical and Mechanical 


Republic electrical type remote 
reading flow meters are available for 
measuring the flow of all types of 
liquids and gases. Meter bodies are 
built for line pressures up to 10,000 
p.s.i. and for all ranges of differen- 
tial pressures. 


Mechanical ring-balance meters are 
built for static pressures up to 2500 
p.s.i. and to operate on differentials 
as low as 3 in. of water. 


PNEUMATIC TRANSMITTERS 
For Measurement and Control 


Republic pneumatic transmitters are 
devices for converting process vari- 
ables, such as flow, liquid level, 
pressure or liquid density, into air 
pressures which vary proportionally 
with the process variables. 


These air pressures can be used as 
the measuring impulse for the actua- 
tion of an automatic controller or a 
direct reading recorder. 


é 
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WRITE FOR YOUR COPY 
of Our Condensed Catalog on 
Instruments and Controls 


VALVES 
Regulating—Pressure Reducing 


All Republic valves are engineered 
to the specific job on which they are 
used. Cylinder operated valves are 
available in sizes from 3 in. to 24 in. 
Hand operated valves in sizes from 
1 in. to 8 in. Lever operated valves 
in sizes up to 16 in. 


Republic valves are built in all 
pressure standards—both flanged and 
welded ends. Streamlined flowthrough 
parts virtually eliminates erosion. 


REGULATORS 


Pneumatic and Hydraulic 


DESUPERHEATERS 


For All Requirements 


Republic desuperheaters are built to 
meet your specific requirements. 
Whatever your plant conditions, you 
can obtain the necessary operating 
flexibility and accurate regulation of 
steam temperature with rugged, simply- 
controlled Republic desuperheaters. 


These are of the venturi type with 
ratio control, the steam atomizing type 
and the mechanical atomizing type. 


Republic pneumatic or hydraulic type 
regulators are supplied for the auto- 
matic control of pressure, rate of flow, 
speed of rotation, liquid level, or the 
proportioning of two pressures, flows, 
etc., in a fixed ratio. 


They measure the quantities they 
control regardless of the application. 
They can be made sensitive to changes 
of less than 0.002 in. of water. 
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++ when high-pressure air was universally used in Amer- 


ica and Europe for the injection of fuel in a Diesel 
engine, ‘Ingersoll-Rand pioneered in the development 
of solid injection. This development was so successful 
that in 1923 Ingersoll-Rand licensed Usines Carles 
Freres of Ghent, Belgium, to build Ingersoll-Rand 


solid injection engines. Today solid injection has com- . 


pletely replaced air injection except in engines of very 
large horsepower. 


4 


~ The First Diesel Engine Built 
in the United States. 


..»when Diesel engines operated at 200 revolutions per 


minute and weighed 300 pounds per horsepower, 
Ingersoll-Rand developed a Diesel engine for locomo- 
tive service, operating at 600 revolutions and weigh- 
ing 55 pounds per horsepower. This was the first Diesel- 
electric locomotive in the United States and there are 
over 150 engines of this original Ingersoll-Rand design 
in successful everyday service. These engines led the 
way for today’s modern Diesel-electric locomotives. 
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«When Diesel engines were of the individual-cylinder 
type, Ingersoll-Rand brought out a fully.enclosed en- 
gine with a girder-type housing which incorporated 
the horizontal stiffness of the water-box type without 
the dangers of water stagnation. This is today’s stand- 
ard for Diesel engine construction. 


--- Ingersoll-Rand Type “S” and Type “SS” supercharged 


Diesels represent one of the first applications of higher 
speed, medium weight Diesels to heavy power service, . 
The research and development that has gone into the 
manufacture of I-R Diesel engines during the past 
thirty years is responsible for the extreme compact- 
ness, the easy accessability and the unusually low fuel 
consumption of today’s I-R Diesels. Sizes range from 
225 to 600 hp for the 3 to 8 cylinder Type “S”; and 
675 to 900 hp for the 6, 7 and 8 cylinder Type “SS”, 


D 
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BALANCED FLOAT REGULATOR 


TYPE “FL” MASTER SENDER 


HAGAN 
HALL 
BUROMIN 
CALGON 
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FOR SMALLER PLANTS 


Fuel economy has made automatic combustion control 


standard equipment in virtually every large power plant. 


Fuel economy through automatic combustion control 
is just as important in small plants. Control systems in 


these plants need not be as elaborate as in larger plants, 


but they must meet large-plant standards of quality and 


performance, and their cost must not be out of propor- 


tion to the savings they produce. 


The Hagan simplified automatic control system meets 
the needs of these plants. For some plants this may con- 


sist essentially of only the Hagan Master Regulator and 
one or more Hagan Balanced Float Regulators. Others 
may require the Hagan Unit Control System, with the 
Hagan Master Sender supplying a loading for relays and 
power units regulating air and fuel input, and with the 
Hagan Type D Regulator and Receiving Regulator 


RECEIVING REGULATOR 


maintaining constant furnace draft. 


In either case, the result is a rugged, efficient system 
that pays for itself in lower fuel costs. 


Our engineers will be glad to show you how a simpli- 
fied Hagan system will meet the needs of your plant. 
Write for full information. 


Hagan Corporation, Hagan Bldg., Pittsburgh 30, Pa. 


HAGAN CORPORATION 
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‘Main Steom Line Service. Here is a high pressure-high tempera- 


BREECH LOCK VALVE . . Ideally suited for Boiler Feed and 


ture steel valve construction with a proven maintenance-free serv- 
ice record. Its exclusive and patented design makes possible a~ ~ 
strength and structural stability not attainable in any type of con- 
struction dependent upon some form of gasket for pressure tightness. 
Bolting materials, rings, and gaskets that are adversely affected by 
creep and temperature gradients are eliminated. Pressure tightness is not 
dependent on narrow metal-to-metal joints of corrodible materials .. . 
nor are there any gasket bearing surfaces to damage in disassembly and 
thus prevent making a pressure tight joint on reassembly. 


Body-bonnet breech lock joint follows principle used in large guns except 
that locking is not accomplished by a full thread wedging action. Rather, four 
series of three coarse lugs are symmetrically formed on the bonnet and in the 
body. By inserting bonnet in body and turning 45°, the lugs intermesh and lock 
the two parts together. Breech lugs carry the full internal pressure acting 
against bonnet. Pressure tightness is maintained by sealing the joint with 
a small easily removable seal weld. 


Leakage is impossible as the combination of lugs and seal weld 
virtually eliminates a joint. In effect, it is the same as a Full Welded 
Bonnet construction, with provision for easy disassembly and 
reassembly in the field. 
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Yo. there are big things ahead. Electric power, for instance . . . added 
capacity totaling 50% at an expenditure of 5 to 6 billion dollars ... 
between now and 1952. And a big part of this job is “planning ahead.” 


To provide the valves that will be needed in power installations of the 
future, Lunkenheimer engineers and metallurgists, in collaboration with 
prominent power engineers, are already at work. Valves to match the new 
developments in power generation are underway. 


As in the improvements achieved over more than a half-century, the 
cooperation of installation and operating specialists with the Lunkenheimer 
organization assures valves of greater efficiency and utmost dependability 
... valves that meet the advanced ideas of leading power authorities. 


If you plan the expansion of present facilities or the addition of new power 
plant units, we suggest a conference with the Lunkenheimer representative. 
His services . . . wide experience and the latest technical information. . . 
are at your call. 


ESTABLISHED 1862 


THE LUNKENHEIMER 


—_"QUALITY’ = 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO 6 BOSTON PHILADELPHIA 34 
EXPORT DEPT. 318-322 HUDSON ST.. NEW YORK 13.N. ¥ 


LUNKENHEIMER 
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TYPES 1-A-JB 


For DEPENDABLE—UNINTERRUPTED 
BOILER FEED SERVICE IN POWER 
PLANTS—LARGE OR SMALL 


EXPERIENCE «x For 23 years 
PACIFIC have designed and built cen- 
trifugal pumps for high-pressure—high- 
temperature service. The knowledge of 
this experience is incorporated in the 
PACIFIC TRIO—-TYPES “T’—A”—and 
“JB” Boiler Feed Pumps. 


1925 xThe first PACIFIC Centrifugal 
Pumps for High Pressure—4 units each 
for 180,000 Ibs. per hour—175° F.—2100 

.s.i. discharge. Design featured RING 

YPE JOINTS—-METAL-TO-METAL 
SEAL to prevent interstage leakage, SUC- 
TION PRESSUREon both Packing Boxes. 


1925 to1948 xa period of refine- 
ment. Included was the PACIFIC ‘‘Float- 
ing Seal”—a simple, effective pressure 
break-down and balancing device, making § 
possible for PACIFIC in 1943 to build 
pumps to deliver 325,000 lbs. per hour 
of water at 545° F. against 1388 p.s.i. 


Boiler Feed Pumps shipped in October 1947 for 

a large central station. Each pump to deliver 

657,600 Ibs. per hour of feed water at 220° F. 
bh against 1700 p.s.i. discharge pressure. 


Two—four-stage PACIFIC TYPE J.B.M.B. Boiler 
Feed Pumps installed in an industrial power plant. 
Each Pump delivers 7200 Ibs. per hour of feed 


water at 212° F against 500 p.s.i. discharge 
TYPE JB pressure. 


DESIGN *embodies features proved in service 
and axial balance—ring-t 

high pressure joints—positive seal against inter- 
stage leakage—low pressure on Fading Boxes. 


MATERIALS * the right materials for the 
service, Cast Steel Cases for medium pressures, 
forged Steel Cases for high pressures; (when 
necessary steel cases ma “ ined with 18-8). 
Interior parts fabricated from Chrome Alloy 
Three sin-stage PACIFIC TYPE A.M.B, Boiler Feed Steels to prevent erosion and corrosion. 

Pumps now being installed in a municipal power 
plant. Each pump to deliver 200,000 Ibs. per 
hour of feed water at 287° F. against 1,000 
p.s.i. discl.arge pressure. 


APPLICATION 
Pacific’s Engineers are 
available to assist you 
in selecting from the 
PACIFIC TRIO theright 


pump for your service. 


PACIFIC PUMPS INC. 
HUNTINGTON PARK, CALIFORNIA 


One of the Dresser Industries BF-1 


Offices in All Principal Cities-Export Office: 122 E. 42nd Street, New York City 
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Self-enclosed interchangeable 
units give you... 
MORE COMPACT ARRANGEMENT 
REDUCED MAINTENANCE 
GREATER FLEXIBILITY 


wide range of motors. You can plan 
your own motor control center by simply 
‘taking an inventory of your motors and then 
adding up the space sizes of the starters 


Let us send you our publication GEA-4979 
which will give you detailed description 
and ordering information. Fill in the coupon 
and mail it to us. Apparatus Department, 
General Electric Company, Schenectady, 
New York. 


Apparatus Department 

Section No. 1676-262 
General Electric Company 
Schenectady 5, N. Y. 


Thanks . - « I'd like to have your publication 
GEA-4979 on the new G-E Motor Control Center. Will you 
please address it to me as follows: 


Address 
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right 


Equipment goes anywhere . . . dri 
over pavement or across track 


TOURNADOZERS 
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erection delay expense 


W ITH TODAY'S biggest rubber-tired coal storage facilities with no installation cost 
dozer and scraper, the B Tournadozer and B or delay. This team of high-speed, mobile, 
Tournapull, you have, for the first time, an ideal coal-handling equipment can put your stockpile 
matched combination of BIG completely mobile, anywhere . . . and during emergency stoppages, 
high-speed, coal-stockpiling equipment. coal stockpile eee haul to 

: ump into hoppers or conveyors. See your 
| LeTourneau Distributor now. Ask him to show 


you how these for BIG’’ LeTourneau dirt- 
movers can increase YOUR coal storage capa- 
city for 1948. 


per trip. The big Tournadozer has speed and 
| maneuverability to synchronize its full 300 h.p. 


instantly with the 225 h.p. on the Tournapull . . . = 

gives you fast loading and accurate grade con- Specif icati £ 

trol. Both have instantaneous gear selection aia 8 TOURNADOZER ations 7 

without shifting... both have instantaneous 300 hp Diesel TOURNAPULL 

electric controls. Both drive on big (24.00 x 29) ee Fwd. and 225 hp Diesel 

tires built with the new tapered beads and rayon Fwd. ond Rev 

cords to take safely, the tremendous traction 4th gear 6.8 fwd. and Rev. 

developed. These new type tires permit low eis 24.00x29 °° Forward Mp 

pressure flotation that compacts coal evenly, [onsmission electric 

helps seal out oxygen, reduces internal Working Weight Mesh -Tournamatic 

combustion. load t ournamatic 

You will see this big B combination on a lot wills Pao yds, Pee Pate — 

of the big coal storage projects of 1948. It (smaller Tournopulls and —_ '35-ton load limit) 

can give you NEW, flexible, big capacity, R s G. L eT Oo T, RN, also available ) | 
Peoria NE U, Inc, 


Big soft tires pack 


= ~ coal without damage. 
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NEW MANUAL PRESENTS 


Pre-Engineered 


Selects Most Economical 
Drive for Any Installation! 


BEFORE has 
specification of the 
right V-belt drive been 
made so simple, so un- 
erring. You turn to a 
page, run down a col- 
— umn, and there, in one 
place is the drive you need ... number of grooves, 
diameters of sheaves, size of belt. No turning 
from table to table, no figuring. 
These Pre-Engineered stock Texrope drives 
cover 90% of all requirements, Texrope engi- 


Texrope, Super-7, Texsteel, Texdrive, Magic-Grip and Vari-Pitch are Allis-Chalmers Trademarks 


TEXROPE 
DRIVES! 


neers have carefully selected each one, using eco- 
nomical stock belts and sheaves, Each selection is 
the one best drive for a given requirement of 
power, speed and dimension. 


For the few cases not covered by Pre-Engineered 
stock drives, the manual provides complete, care- 
fully arranged engineering data to make it easy 
to figure special drives. 

Now Available . . . 144 pages, indexed, size 
81, by 11 inches. The most complete V-belt drive 
manual ever published. A book that only Allis- 
Chalmers can give you. Copies have been sent to 
many Texrope dealers and users. If you have 
not received one, write for Texbook No. 20P40. 
ALLIS-CHALMERS, MILWAUKEE 1, Wis. 2333 


TEXROPE 
ee Greatest 


Name in 
V-Belt Drives 


“Super 7” V-BELTS 
Five Types — Sizes 


to suit every power 
transmission job, 


Texsteel, Texdrive, 

“Magic-Grip” 
— sheaves in a full 
range of sizes, 


“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 


SPEED 
CHANGERS 


Speed variations up 
to 375% at the turn 
of a cr. 


ENGINEERING 
Finest V-Belt engi- 
neering talent in 
world—at your call. 


TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


to Industry 


THAT MADE 
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Location: NATIONAL LOCK CO., Rockford, Illinois. 


Contractor: THE AUSTIN CO., Chicago, Illinois. 


> 
Way 


HIS two drum steam generator is a modern 
Springfield unit developed for The Austin Co., 
Chicago, general contractors for a power plant mod- 
ernization project at the National Lock Co., Rockford, 
Ill. It is designed to produce 110,000 Ibs. of steam 
per hour at 550 p.s.i. and 750°F. It is equipped to 
operate on Illinois coals with continuous ash dis- 
charge spreader stoker. 


Ba 


| 


Springfield service includes design, fabrication, and 
erection of units complete with firing, draft, and control 
equipment—all taken under a “Single Responsibility” 
contract. We will be glad to submit a proposal covering 
your requirements. Write to our main office in Spring- 
field, or see your nearest Springfield representative. 
SPRINGFIELD BOILER CO., 1953 E. Capitol Ave., 
Springfield, Illinois. 


ANY SIZE + ANY FUEL « ANY PRESSURE 
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A single Foster Wheeler ball mill 
( 1 pulverizer will produce a steady sup- 
| ply of pulverized fuel without the 


necessity of standby pulverizers. A 
large reserve supply of fuel in the Foster 
Wheeler ball mill is always available to main- 
tain smooth, uninterrupted operation of the 
steam generating equipment, regardless of the 
rapidity or extent of load change. 


Feed interruptions up to about 10 minutes 
duration do not affect the capacity of the steam 
generator. The figure below is a typical result 
of a test run on one of two ball mill pulverizers 
firing a large steam generator. In this case, the 
feeder of one of the two mills was stopped 


FOSTER WHEELER CORPORATION - 


with no other changes made in the operating 
adjustments. The original steaming rate was 
maintained for 9 minutes. In fact, 5 minutes 
after the raw coal feed was discontinued, the 
capacity increased slightly, due to finer pulver- 
ization of the remaining fuel. After 9 minutes, 
the steaming rate slowly decreased until all 
fuel in the one mill was depleted and all steam 
from the boiler was being produced by fuel 
from the other mill. 


The usual causes of feed interruptions, such 
as hang-up of fuel in the bunker, may be cor- 
rected within a short time. Within that time, 
no drop in capacity, or hazardous loss of igni- 
tion, with re-ignition, occurs. 


165 BROADWAY, NEW YORK 6, NEW YORK 


500,000 
480,000 
460,000 
440,000 
+ 420,000 50 az 
| 52 \ 
< 400,000 ws 
25 \ 
Z 380,000 wi wo 
= 
ow 
% < 
340,000. 
320,000 
300,000 


MINUTES 0 2 4 | 
TIME 1:35 PM 


8 10 12 i4 | 16 


FOSTER WHEELER CORPORATION 


POWER @ April 1948 


if 


d it | 
| 
% 


cent even during burning of 
wood waste and coal. 


Steam load fluctuates 
considerably, but 
pressure is held 
constant. 


INDUSTRIAL 
INSTRUMENTS 
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To improve over-all efficiency in the steam 
generating plant, to reduce fuel cost and to 
eliminate smoke, Brown-Forman Distillers 
Corporation of Louisville, Kentucky, installed 
Hays Centralized Automatic Combustion 
Control—got all they expected, plus an 
extra benefit that wasn’t written in the 
specifications. 

One of the two three-drum bent tube 
boilers presented a Combustion Control 
problem because it burns wood waste when- 


ever available from the company’s cooper- 


If you have a combustion prob- 
lem — inefficient combustion, 
high fuel consumption, excessive 
steam cost—the chances are that 
this modern electrical method 
‘of control will solve it quickly and 
economically. It is happening 
every day, in generating plants 
of all sizes and types, burning all 
kinds of fuel. 

Hays automatic control, elec- 
trically operated, has many ad- 
vantages. It is easy for your men 


THE HAYS CORPORATION - 


INDUSTRIAL 
«CONTROL 


to understand and to operate. It 
requires little maintenance. It is 
comparatively easy to install. 
Compare its neat, business-like 
interior panel arrangement to 
other automatic control panels. 

Look carefully into this modern 
system to see how you, too, can 
benefit by using it. Write to Hays 
direct, or to nearest of the 40 
engineer representatives. There 
is no obligation—and there may 
well be important savings. 


MICHIGAN CITY, INDIANA 


THEY BARGAINED FOR! 


age plant—material varying from sawdust 
to coarse hog fuel. The wood waste is mixed 
with coal. When no waste is available, 
coal alone is burned. 

Hays operation solved this problem in- 
stantly: full automatic control when burning 
coal alone—easily changed to manual oper- 
ation by manipulation of toggle switches, 
for burning wood and coal mixed. An aver- 
age of 70 per cent efficiency is maintained. 
CO, averages 12 to 14 per cent and the 
stack is clear. Good combustion! 


itt i) 
LOWMETERS GAS ANALYZERS DRAFT GAGES CO. RECORDERS 
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tar Reliability 


These compressors, built by the Sullivan Division of 
Joy Manufacturing Company, are a good example 
of the way Nickel alloy steels help make equipment 
longer-lasting and more dependable. 


Crankshafts in these units are of large diameter, 
and accordingly, a Nickel-chromium-molybdenum 
steel, Type 4340, is used to secure good depth hard- 
ening. This steel makes possible heat treated forg- 
ings that provide ample strength, good ductility and 
ready machinability. 


Cross head pins and other stressed parts are pro- 
duced in a case hardening Nickel-molybdenum steel, 
Type 4615. This steel responds readily with mini- 
mum distortion to simple quenching treatments, and 
affords a wear resistant, non-spalling surface sup- 


THE INTERNATIONAL NICKEL COMPANY, INC. 


ported by a tough core that enables the part to resist 
shocks and overloads. 


The excellent mechanical and fabricating proper- 
ties of Nickel alloy steels provide a practical answer 
to problems of low-cost, trouble-free operation of 
equipment. 


> EMBLEM OF 


SERVICE 


TRADE 


Over the years, International Nickel has accumulated a fund of use- 
ful information on the selection, fabrication, treatment and perform- 
ance of engineering alloy steels, stainless steels, cast irons, brasses, 
bronzes and other alloys containing Nickel. This information is 
yours for the asking. Write for “List A’’ of publications. 


G7 WALL STREET 
NEW YORK 5, N.Y 
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You might say pipe fittings are as hard to find as “needles in 
a haystack”—that’s why saving them with Super-Silvertop 
Steam Traps is really important. You save seven to nine fit- 
tings with every Super-Silvertop you install. This is possible 
because you don’t need a U-tube of fittings, tailormade for 
each trap. In Super-Silvertop, the U-tube is built in—included 
at no extra cost. That saves as much as 60 minutes of in- 
stallation time per trap as well as scarce fittings. 


In Super-Silvertops, you also get the advantage of the alter- 
nate elbow connection so handy when your drain line comes 
vertically down to the trap. And make a note of this—there 
are no cored passages or split (pierced) gaskets on Super- 
Silvertop Steam Traps! 

If you want a dependable trap that gives trouble-free service 
for years, and also want to save scarce fittings—investigate 
Anderson Super-Silvertops. This is a full line of traps, with 
simplified piping in every size. Complete details in the help- 
ful book, “How To Choose A Steam Trap.” Write today for 
your free copy. 


THE V.D. ANDERSON COMPANY 
1934 West 96th Street * Cleveland 2, Ohio 
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OMBINING the basic elements of equip- 

ment for mixing, floc formation, settling, 
and thickening in a single reaction vessel, 
the Cochrane Rapid Reactor is finding widespread 
application in industry for the conditioning of 
process cooling water and boiler feed. Chemical 
reagents may be introduced for coagulation of 
turbidity alone, for partial softening with coinci- 
dent turbidity reduction, or for complete soften- 
ing and turbidity reduction. The choice of reagents 
will be governed by the characteristics of the 
raw water and the purpose for which the treated 
water is to be used. 

By its improved design, the Cochrane Rapid 
Reactor permits chemical reactions and separa- 
tion of coagulated solids in only a fraction of the 
time necessary in intermittent cold process soft- 


FILTER BACKWASH 
STORAGE 


TYPICAL COCHRANE RAPID REACTOR ARRANGEMENT 


eners. The retention time in a Cochrane Rapid 
Reactor will depend upon conditions, but usually 
is of the order of 60 to 70 minutes, as compared 
to four hours or more with conventional cold 
process softeners or clarification systems. 

This improvement is attained by scientific appli- 
cation of an old principle of sludge recirculation 
in which the sedimentation tank is so arranged 
with forced pumping of the sludge that when the 
chemicals are added to the incoming water they 
react in the presence of large quantities of sludge; 
the sludge seeds the precipitation and accelerates 
the chemical reactions. In addition to the accel- 
eration of the chemical reactions the initial pre- 
cipitate, which is colloidal in nature, is rapidly 
coagulated and separated from the water. From this 
fact the device derives its name “Rapid Reactor.” 
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COCHRANE CORPORATION 3106 N. I7th Street » PHILADELPHIA 32, PENNA. 
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DVANTAGES OF 
COCHRANE 
PID REACTORS 


FIRST COST 


chieved by simple compact 
in a small yolume. Gen- 
sally only one hour retention 


Attributed to more efficient uti- 

lization of chemicals. Reaction 

products do not remain in the 
effluent in super-saturation- 
‘Saturated conditions are ob- 
tained with a minimum of ex- 
cesses. Blowdown loss is kept 


to a minimum. 


MINIMUM SPACE 


REQUIREMENTS 


Credited to relatively high 
liquid velocities. Conservative 
in requirement for both floor 
space and head room. 


CONSISTENCY OF 
TREATMENT 


Resulting from large recircula- 
tion volume, automatic chemi- 
cal feed and sludge plowoff and 
thorough mixing- 


COCHRANE RAPID REACTOR 
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Showing progress of raw water, addi- 
tion of reagen's: recirculation arran 
ments and method of collection of 


clarified effluent. 


The story of Cochrane Rapid Reactors die ‘ 
told in Cochrane Publication No. 442 
which bas just been published. Details of 
the apparatus, advantages, ap- 
plications, auxiliary equipment, chemical 
feed, supplemental apparatus, and typical 


layouts are described 
illustrated. A copy will be 
sent upon request. Coupon is \ 
_ for convenience. 


Cochrane Corporation 
3106 N. 17th St., Philadelphia 32, Pa. 


Please send us a COPY of Publication 4425 de- 
scribing Cochrane Rapid Reactors. 
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Fig. 1708—200-pound Bronze Globe Valve 
with screwed ends, union bonnet, renew- 
able, specially heat treated stainless steel 
seat and regrindable, renewable wear-re- 
sisting ‘‘Powellium” nickel-bronze disc. 


Long ago, when valve making was in its infancy, all 
valves were pretty much alike. So no one worried about 
what kind of valves to buy. But because industrial flow 
control requirements were equally simple, almost every- 
one was fairly well satisfied. 


But not everyone! Because Powell, not content to “let 
well enough alone,”’ introduced the first regrinding 
globe valve in 1865... . and ever since then Powell has 
been producing ‘‘firsts.”’ 


And so today, to satisfy the many diverse flow control 
requirements of the modern power plant, Powell makes 
a complete line of Bronze and Iron Valves of every 
required type and design, and—to meet the trend to- 
ward higher pressures and temperatures—a line of Cast 
Steel Valves of all types in pressure classes from 150 
to 2500 pounds. 


As a result, there’s still no need to worry about what 
kind of valves to buy—merely consult Powell. 


The Wm. Powell Company, Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


Fig. 6031 W. E.—Class 600-pound Cast Steel 
Globe Valve with welding ends, outside screw 
rising stem and bolted flanged yoke. 
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Fig. 1314-A—Class 1500-pound 
Steel ‘‘Y’’ Valve. Has integral 
bonnet and welding ends. 


Fig. 1331-A—Class 1500-pound 
Steel Offset Globe Valve. Has in- 
tegral bonnet and welding ends. 


PAT. NO, 
920,406 


“3 


Fig. 1303 W. E.—Class 1500-pound 
Cast Stee! Gate Valve with welding 
ends, bolted flanged yoke, outside 
screw rising stem and taper wedge 
solid disc. 


Fig. 241—Large 125-pound Iron Body Bronze 
Mounted Globe Valve. Made in sizes 2” to 
16", inclusive. Has outside screw rising stem, 
bolted flanged yoke and regrindable, renew- 
able bronze seat and disc. 


Fig. 19031 W. E.—Class 900-pound Cast Steel Flange- 
less Bonnet Globe Valve with welding ends. Spur gear 
operated. Stellite faced. Gate and Non-return Valves 
are also available in this flangeless bonnet design. 
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L AGI) YZ —make sure the lubricating system is clean 


Gulf Turbine Flushing Oil 


— cleans effectively 


protects against rust 
—)pdoes not affect lubricating qualities of turbine oil 


it clean 


Y taking these two steps, you can insure top 
lubricating efficiency down through the 
years for your new steam turbine. 

The use of Gulf Turbine Flushing Oil—before 
the initial fill of lubricating oil — will remove 
grease type slushing compounds and carry away 
harmful abrasives which might be in the circu- 
lating system. Thus you make sure the system is 
clean—and avoid the possibility of trouble caused 
by contaminants. 

For the finest lubrication — longer-lasting 


the world’s finest turbine oil 


protection — it will pay you to investigate the 
advantages of Gulfcrest Oil WCR. Because of its 
outstanding resistance to oxidation— it’s Alchlor- 
processed — Gulfcrest Oil WCR lasts indefinitely. 
With this quality oil and good operating practice, 
you can be sure there will be no sludge deposits in 
cooler tubes, bearing pedestals, or oil lines to 
worry about. 

To get these benefits for your new turbines, 
call in a Gulf Lubrication Engineer today. Write, 
wire, or phone your nearest Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 


Boston +» New York + Philadelphia - Pittsburgh - Atlanta 


New Orleans + Houston - Louisville - Toledo 


LUBRICATION 
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You Choose Bait “Fit” You 


BUY V-BELTS THE SAME WAY! 
Vv... are OK for perch, but using them for marlin 


is just about as unprofitable as trying to use the 
same type of V-belt under all variations of V-drive 
operating conditions. That’s why Goodyear offers 
industry’s most complete line of V-belts — a special 
construction to satisfy every drive requirement. 


Today Goodyear alone builds COMPASS-V-STEEL belts, 
bodied with wiry super-strength steel cables, that 
banish stretch and maintenance headaches. Goodyear 
also builds belts sinewed with multiple, high-tensile, 
resilient cords to withstand sudden shock overloads. 


GOODYEAR INDust 


2 
@-Specified comp, 


FOR BELTS, HOSE, MOLDED GOODS, PACKING, TANK LINING built to the 
world’s highest standard of quality, phone your nearest Goodyear Industrial 
Rubber Products Distributor. 


Fi h 
Belts with single-plane endless cord load-carriers for 
high flex-life on fast, small-pulley, short-center drives. 


And open-end V-belting with special fabric body of 
high fastener strength. 


When desired, any of these time-proved constructions 
can be supplied — built with oil-resistant, heat-resistant 
or non-static rubber — to insure a belt exactly suited to 
your individual problem. The G.T.M. — Goodyear 
Technical Man — will gladly recommend the proper 
Goodyear V-belt to give you long, trouble-free service 
at lowest ultimate cost. Write: Goodyear V-Belt Sales 
Dept., Akron 16, Ohio. 


IT'S A GREAT 
BELT FOR 
“PROBLEM” 
DRIVES 


Compass—T.M. The Goodyear Tire & Rubber Company 


Drive-fitted by the G.T. M. i 
AC) 
V-BELTS 
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than time! 


The cost of a De Laval centrifugal Oil Purifier of any 
given size is invariably only a fraction of the cost of 
the prime mover it protects. The comparatively modest 
investment represented by a De Laval Oil Purifier is 
far outweighed by the cost of even one serious shut- 
down...a De Laval is, in truth, inexpensive insurance. 


A De Laval Purifier instantaneously removes from 
lubricating oil all water, dirt or sludge by means of 
centrifugal force, keeping the oil clean and making it 
safe to use over and over again. Many generating sta- 
tions now use the complete De Laval-Funk Process, 
which minimizes the formation of sludge within the 
lubricating system while it also continuously purifies 
the oil by means of the De Laval centrifugal machine— 
the ultimate in turbine oil protection. 


Whether a particular installation ‘calls for a single 
De Laval Oil Purifier or a complete De Laval-Funk 
Process, there is a wide range of capacities available, 
enabling every operator to secure the 
correct unit for his purpose. 


@ Write for complete information. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVALCOMPANY, Limited, Peterborough, Ont. 
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s there a clue here to your 


bulk material handling problems? 


Is Breakage and Spoilage a Problem? These REDLER 
Conveyor-Elevators are an important part of machines 
that coat candy bars with peanuts. Excess peanuts 
are reclaimed by the REDLERS, conveyed and elevated 
to a hopper and re-run. Gentle handling action reduces 
waste, since only whole peanuts can be used. Enclosed 
REDLERS prevent contamination and spillage, are 
self-cleaning and compact. Write for data on applica- 
tion to wide variety of operations. 


HEAD-END 
_ HOLDBACK UNIT) 


Continuous, Low-Cost Handling is made possible by 
this S-A Belt Conveyor. On 48-inch belt a steady flow 
of crushed copper ore travels 1135 feet, with a lift 
of 190 feet, at rate of 450 feet per minute. Tandem 
drives are located at head and tail ends. Heavy-duty 
S-A Holdback Units prevent reversal under load in 
case of power failure. Belt carriers are S-A “SACON” 
type, with double Timken roller bearings. Write today 
for latest data on S-A Belt Conveyors. 


IDGEWAY AVENUE, AURORA, ILLINOIS 


MA 


ULK 


MFG. CO. 


S-A SHUTTLE BELT CONVEYOR DISCHARGES 


AT ANY POINT BENEATH TRESTLE 


Quick Distribution of Large Volume. At this 35,000 
ton storage yard, coal removed from ships can be: 
(1) immediately re-loaded in rail cars, (2) stored in 
elevated truck-loading bins or (3) diverted to outdoor 
storage by S-A Belt Conveyor and S-A Shuttle Belt 
Conveyor. System handles 900 tons per hour and dis- 
charges anywhere beneath 400 foot shuttle trestle. 
Speedy, dependable handling has increased yard’'s effi- 
ciency, lowered operating cost. Full facts on this and 
similar systems on request. 


7,000,000 Tons of Wet Iron Ore have been handled 
at this mine by S-A equipment since 1923. Shown is 
one of two 36-inch x 14-foot S-A Pan Conveyors that 
feed ore from concrete bins into drier tubes. Other 
S-A equipment in mine includes a giant cast-steel pan 
feeder, a chain grizzly and several belt conveyors. If 
such low-cost handling through long years of con- 
tinuous service is of interest to you, talk your problems 
over with S-A engineers. 


DAMSON 


LOS ANGELES, CALIF. * BELLEVILLE, 


é 
ya 
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L.pump and motor 


in ONE rigid frame, on ONE 
shaft, to eliminate alignment 
troubles. 


2. Drip-proof motor 


specially by Allis. 
Chalmers for efficient pumping 
Service. 


3.Bronzewearingrings 
easily and economically te- 
placeable for long pump life. 


4. Generous packing 


—five or more rings, reduce 
leakage and frequent servicing. 


5. Plastic water seal 


gives positive control, and re 1 
quires a minimum of attention. 


The new A-C pump 
for flexible Texrope 
V-belt drive. Ca- 
pacities to 500 gpm, 
heads to 100 ft. 


QUICK INSTALLATION — It’s 2 complete, Electrifugal pump is run and tested at the 
low-cost pumping “package” — ready to factory for efficiency, capacity and head. 
hook up and put into service for a wide 


range of applications. Can be mounted in 
any position — fits into close quarters. Made 
to handle most liquids, with capacities from 
15 to 1400 gpm, heads to 500 ft. 


HIGH EFFICIENCY — Pump and motor are 
engineered and built together as a smooth- 
working team, and Allis-Chalmers takes un- 
divided responsibility for performance. Every 


Electrifugal, Pedrifugal, S$ Unit and Texrope are Allis-Chalmers Trademarks. 


ALLIS-CHALMER 


IMMEDIATE DELIVERY — Many sizes of 
Electrifugal, PEDRIFUGAL and SS UNIT 
umps are now in stock at convenient points. 
hone or wire your nearest Allis-Chalmers 
office or dealer for latest information on 
stocks and deliveries. For description of the 
complete line of A-C centrifugal pumps, to 
600,000 gpm, ask for Bulletin B6059D. 
ALLIs-CHALMERS, MILWAUKEE 1, WIS. 
A 2382 


SS UNIT 


Close-coupled pump 
and motor units, 
made in 234 stand- 
ard ratings, to 2500 
gpm. 


One of the Big 3 in Electric Power Equipment —Biggest of All in Range of Industrial Products 
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THAT KEEPS AIR-COSTS FROM PILING UP A SCORE 


The more compressed air or gas 
you use, the more you can econo- 
mize with Worthington Opposed 
Steam Driven Compressors With 
over 50 years of development be- 
hind them, these rugged, tireless 
performers are up-to-the-minute 
in every last cost-saving detail. 
For example: 

Pressure feed lubricates each 
side independently, reducing out- 
age and maintenance to a mini- 
mum... full accessibility to all 
steam and air cylinder interiors by 


removal of rear cylinder heads 
only . . modern, trouble-free 
bearings for uninterrupted service 
..and Worthington Feather* 
Valves, most efficient ever made. 
Reduced Labor 
and Maintenance Costs 
Following the Worthington 
formula, these modern Compres- 
sors combine high performance 


efficiency with minimum main- 
tenance requirements. Their abil- 
ity to do a better job, year after 
year, on amazingly low operating 
costs is familiar proof that there's 
more worth in Worthington. 

Write for Bulletin L-680-B1 A. 
Worthington Pump and Machinery 
Corporation, Compressor Division, 
Buffalo, New York. 


WORTHINGTON 


| 
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Verfical 


AS 


*Reg. U.S. Pat. Off. 
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HE “fork of the road” in industrial water 

treatment is the point at which water is 
directed on the one hand toward applications 
in which it will be used as water and on the 
other hand to applications in which it will be 
converted into steam. 

Each group of applications has its own 
peculiar problems, but the problems which 
arise when water changes phase, particularly 
at high temperatures and pressures, are far 
more difficult and complex, presenting an 
almost infinite variety of intricate cross-rela- 
tionships. 

The very fact of evaporation means that 
the total quantity of impurities in the remain- 
ing water tends to increase, for make-up 
water is inevitably less pure than the steam 
it replaces. At high temperatures and ratings, 
the chemical and solubility relationships of 
such impurities are big factors in determin- 
ing whether boiler tubes will continue to func- 
tion or become clogged with deposit. 

Relatively harmless sodium carbonate, for 
example, is changed to caustic soda, liberat- 
ing its carbon dioxide, which will accelerate 
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STEAM OR SLUDGE BLANKET 


corrosion wherever condensation occurs. 

Oxygen also is an ever-present problem. 
Modern methods of deaeration may reduce 
dissolved oxygen in feed water to as little as 
one millionth of one percent—but water itself 
is 88.9 percent oxygen. All of this oxygen is 
actually available for combination with the 
steel of the boiler tubes,and combination be- 
comes more rapid as temperature increases. 

Fortunately, this attack on the steel by 
the water can be limited to an insignificant 
amount, though it cannot be completely pre- 
vented. Optimum control requires careful 
and continuous maintenance of various chem- 
ical equilibria, to prevent the development of 
conditions, such as excessive causticity at 


HALL LABORATORIES, UNC, 


(A Subsidiary of Hagan Corporation) 


\ 


when water 


evaporative surfaces, which are favorable to 
iron oxide formation. 

There is no stock answer to these problems 
and to the dozens of inter-related problems 
which arise in processes in which water is 
evaporated, or steam condensed. 

Hall Laboratories is prepared to recom- 
mend procedures which, taking all factors in- 
to account represent the most economic and 
efficient solution in your specific situation. 

Every problem concerning the use of water 
in industry comes within the scope of Hall 
Laboratories. Correspondence concerning 
such problems is invited. 

Hall Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pennsylvania. 


CONSULTANTS ON 
INDUSTRIAL WATER TREATMEN 

HALL SYSTEM OF BOILER WATER CONDITION F. 

INDUSTRIAL WASTE RECOVERY AND DISPOSAL 


POWER ® April 1948 


1$ 
1s 
le 
n 
ly 
ar 
in 
a- 
at 
m 
of 
CORROSION 
CORROSION 
ic PRODUCT PRODUCT 
\ IN PLACE REMOVED ‘ 
at: 
ite 


We can promise that — compared to 
many old boilers—a modern Pre- 
ferred Unit seems to consume fuel 
in “medicine-dropper doses”. Sav- 
ings on fuel of as much as 50% 
have frequently been realized by re- 
placing a boiler, in use for 15 years 
or more, with an up-to-the-minute 
Preferred complete steam generat- 
ing plant. 


Just flip the switch and your Pre- 
ferred Unit Steam Generator starts 
generating steam rapidly and eco- 
nomically. Operation is fully auto- 
matic — in all sizes — with all grades 
of fuel oil. 80% minimum thermal 
efficiency is guaranteed. 


Other special Preferred fea- 
tures insure the utmost in fuel 
economy: 


e Four long, steam-making, down- 
draft, gas passes provide maximum 
heat absorption. 


© Induced draft fan guarantees a 
constantly correct air supply under 
all barometric conditions— no ex- 
pensive stack is necessary. 


e The exclusive Preferred Horizon- 
tal Rotary Oil Burner—designed and 
manufactured for Preferred com- 
bustion chambers — assures perfect 
combustion at all times. 


And a complete range of sizes from 
10 to 500 H.P. means that you get 
the unit suited to your specific steam 
requirements. No need to buy a 
larger capacity than is necessary... 
or to use two small boilers in place 
of one large unit. 


You will find money-saving facts in 
two booklets which give the inside 
story of Preferred steam generation. 
“Dividends From Your Power Plant” 
explains the profit side of the story 
for management’s benefit . . . Bulle- 
tin 1000-E puts it into engineering 
language for the plant engineer. 
Send for your FREE copies today. 


PREFERRED UTILITIES MANUFACTURING CORPORATION, 1860 Broadway, New York 23, N. Y. 
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Which 


of these 


ROOKE SMOKE INDICAT 


Best Fit Your Needs? 


RECORDER (TYPE B) 
One of two types. Gives continu- 
ous record of degree of smoke 
density. Type A shows length of 
time red or amber light is lit. 


OVERFIRE JET CONTROL 
Used to start-stop overfire jets on 
coal fired boilers. Rugged—suit- 
able for the most severe boiler 
foom operation, 


PERISCOPE 
SMOKE INDICATOR 

Another type of Brooke indicator 
having (1) UnBreakable stainless 
steel mirror (2) Pyrex glass at 
breeching (3) Dust-tight sealed 
light source and mirror box. * 


TYPE ED FLUSH 


TYPE ED SURFACE MOUNTED 


ADDITIONAL FEATURES 
1. Extreme Rugged Construction. 
2. Complete with breeching mount- 
ing flanges 
3. Warning lights adjustable to any 
degree of smoking density. 
All these advantages of Brooke Smoke 
Indicators are included in the wide vari- 
ety of models designed to meet the 
varying needs of power plants, large 
and small. 
Iilustrated above is the eye box and 
light source mounted at the breeching. 
Type EC has. one red warning light 
indicating smoke. 
Type ED has an additional fight 
(amber) indicating clear stack. 
We invite you to write today for Bulletin #20 
describing in detail Brooke Smoke Indicators. 


There’s a type for your individual requirements 
. having this Electric Eye Feature . 


and these Exclusive Advantages! 


Light Source and Eye Box all aluminum construction completely dust tight. 
Sealed lens and gasketed covers. 
Tripod support on light source for adjusting light beam direction. 
Built-in voltage regulator for precision indication. 
No relays, open contacts, or moving parts . . . all Electronic! 


TYPE EC SURFACE MOUNTED 


‘BROOKE ENGINEERING CO., INC. 


4517 Wayne Avenue Philadelphia, Pa. | 


OF THE FIRST SUCCESSFUL ELECTRIC EYE SYSTEM OF COMBUSTION 
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For Dependable 
Boiler Water Level 
Supervision 


RELIABILITY 
SAFETY 
LONG LIFE 


REASONABLE 
FIRST COST 


LOW UPKEEP 


geet is the pioneer maker of boiler safety devices 
—was the first to make the ALARM Safety Water Col- 
umn available to power plants, in 1884. Reliance Water 
Columns, both with and without alarms, are made in a 
number of styles and sizes to suit the needs of any type 
of boiler—any pressure. Those having alarms are equip- 
ped with sensitive, positive-acting float-operated alarm 
mechanisms that have been refined and proved during 
the nearly 65 years since Reliance introduced the first 
water columns so equipped. 

Reliance Equipment, including complete Water Col- 
umn “Trim,” is approved by national and state code au- 
thorities, boiler makers, government bureaus, consulting 
engineers and operating engineers everywhere. 


= 


BOILER SAFETY DEVICES since 1884 


Reliance 


THE RELIANCE GAUGE COLUMN CO. + 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 7 
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TATI ON Philadelphia 


...on Valves Ranging from 
3” to 24” Diameter 


The 91 Limitorque Motor Operated (“push-button”) Valve Controls in this modern 
central station, were used on boiler feed, circulating water, main steam and secondary 
steam lines . . . operating under temperatures from cold water to950° F . . . from 50 
p.s.i. to 1400 p.s.i.,—and needless to say, we are very proud that *Limitorque Controls 
were chosen by such an important and up-to-date central station. 

As the name implies, “Limitorque” actually “limits the torque” applied to the 
operating parts of the valve upon which it is installed; thereby preventing damage to 
valve discs, stems or seats. 

Push-button control offered by “Limitorque” eliminates the slow, cumbersome 
and frequently hazardous task required by manual operation of valves, — and too, 
valves are closed at “just the right speed.” 

“Limitorques” are widely used on gate, globe or plug valves; are self-contained units 
and may be mounted on top of valve yoke . . . no extra gears, nuts or bearings are 
required and all clutches and connecting sleeves are eliminated. 

Write for a copy of our new technical and profusely illustrated catalog now being 
printed . . . we shall be glad to send you a copy as soon as it is off the press. (Please use 
your business letterhead when writing for same.) 


LIMITORQUE *VALVES BY CRANE CO. AND READING, PRATT & CADY 


ae AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve Controls 
NEW YORK « PITTSBURGH * CHICAGO ° ere IN CANADA: WILLIAM AND J. G, GREEY LIMITED, TORONTO 
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De Laval boiler feed pump, 800 g.p.m. capacity 


“IN EXCELLENT 


CONDITION 
after 56,000 hours” 


reports inspector 


Atlanta + Philadelphia + Charlotte + Pittsburgh 
Cleveland + Rochester + Detroit + San Francisco 
Chicago + New York « Denver + Kansas City 
Helena + Boston + Houston « Washington, D.C. DE LAVAL 
St. Paul + Los Angeles + New Orleans « Seattle 
Salt Lake City + Tulsa + Edmonton + Winnipeg 


Toronto + Vancouver 


TURBINES * HELICAL GEARS * WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 


against 850 psi pressure, in a large 
Detroit automobile plant. 


DE LAVAL BOILER FEED PUMPS 
STAND UP IN HIGH PRESSURE, 
HIGH TEMPERATURE SERVICE. 


After 56,000 hours of service over a 
period of nine years, the power plant 
superintendent of a large Detroit automo- 
bile manufacturer asked for an inspection 
of this pump. The inspection was made 
and the following report received. 


““We completely disassembled the pump 
and found wheels, diaphragms, shaft, 
bearings and all other parts in excellent 
condition. There was no washing of the 
pump case or any kind of corrosion. The 
shaft sleeve was highly polished. Balance 
parts including labyrinth leak off and the 
leak off bushing over the discharge end 
of the shaft sleeve hubs had but .005” 
wear.” 

In every detail De Laval pumps are 
designed for long trouble-free service. 


DE LAVAL STEAM TURBINE CO. 
TRENTON 2, NEW JERSEY 
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To meet industry's urgent need for more—and better— 
motors, Westinghouse embarked two years ago on the 
biggest engineering and manufacturing program ever 
undertaken in this field. 

Industrial buyers were surveyed to find the improve- 
ments most desired in existing standard motors. These 
improvements were incorporated, for the first time, 
in a single motor—the Life-Line—a motor designed, 
from scratch, to user specifications. 

To build the Life-Line motor, a complete new plant 
was purchased, tooled and equipped from the ground 
up, with machines and new techniques never used 
before to manufacture motors. 


Today. we announce the attainment of our first objective. 


Westi 


WESTINGHOUSE NOW OFFERS OLLIVEY 
ON STANDARD LIFE-LINE MOTORS... 
IN RATINGS FOR 60% OF INDUSTRY'S REQUIREMENTS 


The new Life-Line motor is now available from stock, 
in standard types from 1 to 15 hp. 

This objective was selected as of first importance, 
since 60°: of standard, integral horsepower motors 
required by industrial users fall in this classification. 
Motor types included in stock are described on the 
opposite page. On “near-standard” motors, also 
described, short deliveries are available in these sizes. 

Improved deliveries on special types and larger 
ratings will be the subject of future announcements, as 
quickly as increased output makes them possible. 
Watch for them ... phone your orders from this 
stock list to your nearest Westinghouse representative. 


Westinghouse Electric Corp., Box 868, Pittsburgh, Pa. 
J-21447 
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characteristics 
50 or 60-cycl 
temperature € 

Available from stock 
Very short delivery on any stan 
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haracteristics )- 


Y “STANDARD™ MOTORS 


rs include drip-proof, splash- 
fan-cooled and some 
-omplete motors, 
d electrical 
3-phase, 
d time- 


(220 440 volt, 2 or 


standard speed torque an 


in ratings indicated below. 
dard non-stock 


me sizes. 


“Near-standar 


TYPES INCLUDED AS “NEAR-STANDARD” 
MOTORS 


motors are 
which include such items a 
NEMA standard Ba 
round frame, 


modifications, 
shaft extensions, 
special No. 1 insulation, 
opposite standard, squeeze CO 
conduit box, TENV motors, 
cycle, 40° C. rise open Motors, etc. 
Short delivery in frame sizes listed below. 


partial motors, 


hose with minor 
s double 
nd C flanges, 
conduit box 


nnectors instead of 
50- 


Life-Line A-C, Si 
-C, Single- 
M FRAME ut 
ction-Rew Motors CLOSURE TYPES 
CK 
1750 203 220 me Volts Drip- | Splash- | T 
sh- 
3 204 220 Proof | Proof sama 
pot 3 | 3450] 224 
3450 224 a 
Life-Line A-C, 3-P o/ 
-C, 3-Phase, 60-C i wa 
ycle, Squirrel- 
Cage Motors 1750 | 225 
1135 | 254 | 220/440 
coat | Frame IN STOCK 875 284 220/440 
olt i 
Splash-| Totally 5 
1 
aT roo Proof | Enclosed 225 | 220/440 
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1150 203 55 
is 284 | 220/440 
224 | 220/440 Ss 
|: 3 220/440 
50 | 203 | 220/4 
440 | 7% 
1 
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850 220/440 284 
2 550 
11 
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50 i 
220/440 10 440 
54 | 220/440 324 220/440 
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1155 2 
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This drier has the job of dehydrat- 
ing processed materials, as the last 
step in manufacture. A double- 
tube design is used, with a 34-inch 
pipe centered inside a 14-inch 
pipe, and secured in a manifold. 
Steam is passed through the inner 
pipe, and returns through the outer 
one. Air, blown through the banks 
and then over the processed ma- 
terials, does the drying. 

Every engineer will recognize 
the highly corrosive character of 
these conditions, and the necessity 
of using a durable material. Byers 
Wrought Iron pipe, which has re- 
peatedly demonstrated its superior 
endurance in all varieties of heat 
exchangers, was used for the job. 


PROOF FROM THE RECORDS 


The soundness of this choice is 
verified by a glance at the record. 
Byers Wrought Iron pipe has been 
used in double-tube atmospheric, 
and shell-and-tube condensers, in 
economizers, and in pre-heaters, 
and has been remarkably success- 
ful in eliminating excessive repairs 
and replacements. To cite one 
typical example—the inner pipes 
of a double-pipe condenser, made 
of a low-first-cost material, de- 
veloped leaks in only one year. 
Replacements were madewith Byers 
Wrought Iron pipe. At last reports 
it had served 11 years with no 
trouble, and no sign that the end 
of its usefulness was anywhere in 
sight. 


WHY WROUGHT IRON LASTS 


Wrought iron’s durability comes 
from its unusual character. Tiny 


fibers of glass-like silicate slag, 


Byers Wrought Pipe 


threaded through the body of high- 
purity iron, halt and “‘detour” cor- 
rosive attack. They also anchor the 
initial protective film, which shields 
the underlying metal. 


EVIDENCE ON REQUEST 
Our bulletin, “Wrought Iron in 
Refrigeration and Air Conditioning 
Systems”, gives a helpful discus- 
sion of the corrosive conditions 


ordinarily encountered in heat ex- 
changers, and some typical ex- 
amples of the service of wrought 
iron. We will be glad to send you 
a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N.Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 


— 
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MODERN DIESEL 


50 Years of Progress 


Fifty years ago an oil engine, built in this country 
under the patents of Dr. Rudolph Diesel, coughed into 
life and, for the first time, demonstrated the commer- 
cial feasibility of a type of internal-combustion engine 
still bearing the name of diesel. 

Like all major engineering advances, this one did 
not spring into being without ancestry, nor did it sur- 
vive long without substantial modifications. 

After the brilliant French thinker Sadi Carnot laid 
down, early in the nineteenth century, theoretical prin- 
ciples on which a “perfect” heat engine should operate, 
a succession of engineers strove to bring them to reality. 

Out of the work of Lenoir, Beau de Rochas, Langen 
and Otto, came the spark-ignition low-compression 
engines operating on what is generally called the otto 
cycle. By 1898, these engines, using gaseous or readily 
vaporized fuels, had achieved a substantial measure 
of acceptance, and Ackroyd Stuart and Carl Weiss had 
produced engines capable of operation on oil fuels. 

Onto the stage thus set came Dr. Diesel. He visual- 
ized an engine capable of fully realizing Carnot’s ideal 
cycle; coal dust was to be the fuel. Not surprisingly, 
the first practical engines built under his patents de- 
parted from many of the original theoretical concepts. 
The hard facts of experience, and crossbreeding with 
designs undergoing parallel development, dictated still 
further modifications. 
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Yet this in no way diminishes the importance of 
Diesel’s contribution and the pioneering efforts of those 
who brought his engine to commercial! fruition. Like 
many others whose inventive genius is remembered in 
popular legend, he came on the scene at a time pecu- 
liarly suited to his talents. By the power of his person- 
ality and his missionary zeal, he set the wheels of engi- 
neering progress turning faster. 

While the purist may quibble as to just how much 
the present-day “diesel’’ owes to the man who gave it 
its name, there can be no doubt that he played a far- 
reaching part in oil-engine development and that the 
year 1898 is worthy of commemoration as a major mile- 
stone in its history. 

In a world ever hungry for more power and better 
ways of producing it, the diesel has, in fifty years, won 
its spurs as a stationary prime mover, in ships, on the 
rails, in mobile machinery, and on the highways. It 
played an outstanding role in winning World War II 
and stands ready to help win the peace. 

To the practical engineer, the history of the diesel, 
however fascinating, must take second place to its 
present-day possibilities. For this reason, POWER cele- 
brates this golden anniversary by providing, in the 
following pages, a concise survey of modern practice 
— how diesels work, how they are built and how they 
may be put to practical use to lower power costs. 
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DIAGRAM 
OF ENGINE 
OPERATION 


GASOLINE ENGINE 


Carburetor vaporizes fuel 
and mixes it with air in 


Low Low 
SPARK SPARK 
GAS ENGINE INJECTION GAS ENGINE INJECTION GASOLINE 


Mixing valve blends air 
and gas fuel in proper 


proper proportions proportions 2. 
2. Suction stroke, with inlet 2. Suction stroke, with intake 
valve open, fills cylinder valve open, fills cylinder 3. 
OUTLINE OF with mixture with mixture 
ENGINE’S 3. Compression stroke raises 3. Compression stroke raises 
CYCLE OF mixture pressure to 100- mixture pressure to 75- a 
225 psi 300 psi 
EVENTS 4. Spark ignites mixture near 4. Spark ignites mixture near 
end of compression stroke end of compression stroke 5 
5. The fired mixture expands, 5. The fired mixture expands, 
pushing piston down pushing piston down 
6. Exhaust valve opens; ris- 6. Exhaust valve opens; ris- 6. 


ing piston clears cylinder 
of burned gas 


ing piston clears cylinder 
of burned gas 


Air enters cylinder through 
inlet ports in cylinder wall 
Piston closes inlet and ex- 
haust; starts to compress 
Gas fuel is injected at low- 
pressure early in compres- 
sion stroke 

Resulting mixture is com- 
pressed to 70-300 psi, de- 
pending on fuel 


. Spark ignites mixture near 


end of compression; fired 
mixture expands 

Piston moves down on 
“working” stroke; uncov- 
ers exhaust ports near end 


Suction stroke, with inlet 
valve open, fills cylinder 
with air 

Inlet valve closes; com- 
pression begins, fuel en- 
ters under high pressure 
Fuel and air mix as com- 
pression stroke raises pres- 
sure to 100-225 psi 


. Spark ignites mixture near 


end of compression stroke 
The fired mixture expands, 
pushing piston down 
Exhaust valve opens; ris- 
ing piston clears cylinder 
of burned gas. 


How 


Like the familiar engine under the 
hood of your car, the diesel is an in- 
ternal-combustion engine. The fuel-air 
mixture burns inside a cylinder and re- 
sulting expansion pushes directly on a 
piston which, through a connecting rod, 
turns the engine shaft and generates 
mechanical power. 

Family Characteristics. The fact that 
the fuel burns within the engine itself 
sets these units apart from steam en- 
gines and turbines, the other commonly 
used prime movers. As you would ex- 
pect, all internal-combustion engines 
bear a strong family resemblance. All 
have these basic mechanical features: 
a cylinder in which fuel is fired, a piston 
to receive expansive force of burning 
fuel and convert it into mechanical 
motion, a connecting rod and crank- 
shaft (or their equivalent) to turn up- 
and-down motion of pistons to rotating 
motion suitable for driving electric 
generators, turning machinery or spin- 


ning propellers. In addition, suitable 
valves must control flow of air, fuel 
and exhaust gas, and there must be re- 
liable means for igniting fuel. 

All internal-combustion engines 
operate in the same general way. Each 
cycle, or series of events taking place 
in the cylinder, involves four steps: (1) 
cylinder is charged (2) charge is com- 
pressed and ignited (3) burning charge 
expands, pushing on piston, and (4) 
burned gas is exhausted so cylinder can 
be recharged. 

Nine Basic Types. Although alike in 
major respects, there are nine basic 
kinds of internal-combustion engines. 
They differ mainly in the fuels they 
handle, when and where the fuel and 
oil mix, how much the charge is com- 
pressed and how it is ignited. These 
differences account for differences in 
efficiency, performance and cost, and 
hence in application. A quick look at 
these types, as compared above, yields 


Diesel Engines Work 


a better appreciation of the diesel prin- 
ciple and its relation to the others. 

When fuel and air mix is perhaps the 
most important consideration; the nine 
types divide into two groups on this 
point — those in which mixing occurs 
betore compression and those in which 
it occurs near the end. They likewise 
divide into two groups with respect to 
compression pressure, which is related 
to when and where fuel and air mix. 
The key importance of these two mat- 
ters can best be seen by looking closely 
at an example of each —the gas engine 
and the diesel. 

Gas-Engine Operation. A mixing 
valve proportions and brings together 
the fuel, already in gaseous form, and 
the air. The mixture flows into the 
cylinder and is compressed. Near the 
end of compression, an electric spark 
ignites the inflammable mixture, which 
burns explosively. Cylinder pressure 
rises rapidly and acts on the piston to 
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SPARK 


HESSELMAN ENGINE 


1. Suction stroke, with inlet 1. Suction stroke, with inlet 1. Suction stroke, with inlet 
valve open, fills cylinder 


valve open, fills cylinder 
with air with air 
pressure to 115-135 psi 


3. Fuel injection is complet- doesn’t burn 


ed before compression 3. Compression stroke (60- 
150 psi) forces air into 


stroke end 


4. Spark, just before com- vaporizer 


pression ends, ignites 4. Heated surface of vapor- 
izer ignites mixture near 


fuel vaporized by com- 


pression and stored heat compression end 


VAPORIZING OIL ENGINE 


DIESEL ENGINE 


valve open, fills cylinder 


pressure to about 500 psi 


near end of compression 
stroke 


caused by compression, 
ignites fuel 


5. Expansion pushes piston 5. Combustion is explosive, pushing piston down on 
down pushes piston down “working” stroke 6. 
6. Exhaust valve opens, ris- 6. Exhaust valve opens; ris- 6. Exhaust valve opens; ris- ton 


ing piston clears cylinder 


move it downward on its power stroke. 

The familiar fact that compressing 
a gas raises its temperature works 
against us in this case, just as we'll see 
later that it works for us in the diesel. 
Compressing the fuel-air mixture may 
make it hot enough to sel/f-ignite before 
end of the stroke. Such preignition (and 
the detonation, or “knocking” familiar 
to the motorist, which also results from 
too-high compression pressure) causes 
loss of power. It can be seen that com- 
pression pressure must be limited in 
this type of engine. Is that good or bad? 
Let's take a look at the business of 
compression ratio and see. 

Compression ratio is the volume of 
the cylinder at the beginning of the 
stroke divided by the volume at the 
end, as shown in the diagram on the 
next page. Pressure at end of compres- 
sion is roughly proportional to com- 
Pression ratio. It is important for two 
major reasons: (1) theoretically, the 
higher the compression ratio, the more 
efficient the engine, and (2) in general, 
the higher the compression ratio, the 
stronger and heavier must be the engine. 

Thus, although it is desirable to raise 
compression ratio, in engines where 
fuel and air mix before compression 
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ing piston clears cylinder 


ing piston clears cylinder 


the nature of the fuel imposes a limit. 
This explains the intensive effort given 
to developing high-octane or anti- 
knock gasolines. These finer fuels per- 
mit higher compression ratios —up to 
9 to 1 for 100-octane aviation gasoline 
as against 6 or 7 to 1 for ordinary motor 
fuels. (See PowWER, June 1945, pp 79-83 
for a more complete discussion of com- 
pression ratio and anti-knock fuels.) 

Diesel Principle. In contrast to en- 
gines in which fuel and air mix before 
compression stand those in which only 
air, is compressed and fuel enters it 
near end of compression. In the diesel, 
prime example of this class, heat of 
compression is used to ignite the fuel. 

In a typical diesel, air is compressed 
to about 450 psi, which brings it up to 
about 1000 F. When finely atomized oil 
is sprayed into this “red-hot” air, it 
ignites and burns. Thus, in the diesel, 
the high compression ratio needed for 
reliable ignition means inherently high 
efficiency. 

How Much Compression? Because, in 
practice, compression ratios above 
those needed for ignition return little 
or no gain in efficiency, it is customary 
to go no higher. The pressure and tem- 
perature resulting from a given com- 


GAS-DIESEL ENGINE 


Near end of stroke, pis- 


COMPRESSION PLUS PILOT OM 


DUAL-FUEL ENGINE 


1. Air enters cylinder 1. Inlet valve opens; suc- 
through inlet ports 

with air 2. Piston closes inlet and 

2. Compression stroke raises 2. Injected fuel vaporizes, 2. Compression stroke raises 

mixes with burned gas, 


tion stroke fills cylinder 
with air and gas 


exhaust; compresses air 2. Compression stroke raises 
to about 500 psi 
3. Fuel injection starts at or |§ 3. Near end of compression, 


pressure of mixture to 
about 500 psi 


fuel gas and pilot oil are 3. Near end of compression, 
injected 


4. High air temperature, 4. Heat of compression ig- 


pilot oil is injected to ini- 
tiate combustion 


nites fuel; pilot oil sta- 4. Heat of compression ig- 
bilizes combustion nites pilot oil, which 
5. Burningmixtureexpands, 5. Burning mixture expands, 


causes mixture to burn 


pushing piston down 5. Resulting expansion push- 


uncovers exhaust 6. Exhaust valve closes; ris- 
and inlet ports 


ing piston clears cylinder 


pression ratio depend on engine speed, 
cylinder size and other design factors. 
Typical compression pressures in 
diesels range from about 450 to 600 psi, 
with small high-speed engines gener- 
ally having higher compression pres- 
sures than large low-speed engines. 

In engines with combustion cham- 
bers of special design, compression 
pressure may run as low as 350 psi. If 
a heating device for cold starting is 
provided, compression pressure can be 
brought down to about 250 psi. After 
a brief warmup, such an engine will 
operate by self-ignition. Where igni- 
tion devices of one kind or another are 
used during operation, compression 
pressure can be still lower. Surface-ig- 
nition engines usually show compres- 
sion pressures ranging from 60 to 150 
psi. The Hesselman engine, featuring 
fuel injection and spark ignition, op- 
erates at compression pressures of 
about 125 psi. 

Thus in engines where air alone is 
compressed, pressure depends largely 
on ignition method, being necessarily 
higher for compression-ignition engines 
than for those with ignition devices. 
Both types offer advantages. 

Diesels, with high compression 
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ratios, give high efficiency on relatively 
low-cost nonhazardous fuel, and need 
no ignition system. 

Maximum Pressure. On the other hand, 
engines operating at lower compression 
ratios usually cost less to manufacture. 
Strictly speaking, it is the pressure 
reached after firing rather than com- 
pression pressure that is important in 
this connection. A pressure rise al- 
ways follows firing; how much depends 
on the way the fuel burns. When fuel- 
air mixture is compressed and ignited 
by a spark, combustion is fast, practi- 
cally an explosion, and pressure rises 
rapidly. When fuel is injected into com- 
pressed air, rate of burning can be con- 
trolled to some extent and pressure rise 
is less rapid. 

Because most spark-ignition engines 
operate at fairly low compression pres- 
sures, rapid pressure rise after firing 
doesn’t usually raise maximum pres- 
sure above 400-500 psi. Low-compres- 
sion pressures and slow pressure rise 
of surface ignition engines give maxi- 
mum pressures of about 250 psi. Al- 
though diesel compression pressures 
are high, slow rate of pressure rise 
holds maximum pressure down to 
about 600-1200 psi, large low-speed 
engines showing the lower figures. 

Low maximum pressure means less 
stress in engine frame and parts and 
lower loads on bearings. This permits 
relatively simple design and lower 
manufacturing costs. Presence or ab- 
sence of a high-pressure injection sys- 
tem also influences first cost. There 
are many applications where invest- 
ment cost is more important than oper- 
ating economy. 

Gas-Diesels, Dual-Fuel. Considerable 
interest attaches to recent development 
of high-compression engines for burn- 
ing gas. In the first of these, air only 
is compressed. Gas is injected under 
about 1100-psi pressure. To stabilize 
the combustion, a small quantity of 
“pilot” oil is also injected. Diesel effi- 
ciencies obtain when burning gas; con- 
version to oil can be effected in a mat- 
ter of hours. 

The so-called dual-fuel engine oper- 
ates at diesel pressures, with diesel 
efficiencies, can switch from gas to oil 
or oil to gas under load, and can burn 
combinations of oil and gas. It appa- 
rently violates all the rules by mixing 
fuel and air before compression and 
then raising the mixture to high pres- 
sures. Preignition does not occur; in 
fact, burning is started and maintained 


by injecting pilot oil into the heated 


mixture. 

Difference in fuel-air ratios between 
these engines and conventional gas and 
gasoline engines probably accounts for 
differences in ignition behavior. Gas 
engines operate with a nearly “perfect” 
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2-STROKE CYCLE~ONE POWER STROKE TO EACH FULL REVOLUTION 


WHAT COMPRESSION RATIO MEANS 


A 6:1 Compression 


Compression Pressure, psi 


700 


600 


mixture, readily ignited, explosive in 
its burning. The dual-fuel engine, being 
essentially a diesel, operates with high 
excess air, or a “lean” mixture. Even 
at high temperatures, such a mixture 
does not self-ignite in the short time 
available. (For a full discussion see 
Power, May 1945, pp 64-70.) 

Cycles. Some internal-combustion 
engines operate on the 4-stroke cycle, 
others on the 2-stroke cycle. This sim- 
ply means that, in the first case, four 
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strokes, or two complete revolutions, 
are needed for the full cycle of intake, 
compression, expansion and exhaust. 
In the second case, the same cycle is 
completed in two strokes, or one com- 
plete revolution. In other words, the 
2-cycle engine fires twice as often as 
the 4-cycle. 

Diagrams above show the sequence 
of events of these two cycles. Note that 
in 2-cycle engines to blow the exhaust 
gas out of the cylinder and fill it with 
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This cross section of a typical vertical 4-cycle engine 
has been modified and simplified to show the basic 
parts more clearly. On a bedplate rests the frame, 
which carries the cylinder liners. The cylinder head 
closes one end of the cylinder, the piston forms a 
movable closure at the other, The cylinder head 
carries the fuel nozzle, inlet and exhaust valves, and ier 


Fuel line— - -~ 


Inlet valve--— — — - 


monifold - ~~ 
spaces connecting the valve ports to inlet and 

exhaust manifolds. Both cylinder and head are 

equipped with jackets in which cooling water 

circulates. Push rods--— 


The connecting rod joins the piston and crank- 
shaft; its upper end carries the wristpin bearing 
and its lower end the crankpin bearing. The crank- 
shaft rotates in the main bearings, supported by the 
bedplate. The enclosed space formed by frame and 
bedplate below the cylinders, through which the 
crankshaft runs, is called the crankcase. 


The crankshaft drives the camshaft, by chain or 
gearing. Cams actuate push rods which, in turn, 
move rocker arms and the respective valves. The 
fuel pump, which supplies high-pressure fuel to 
the nozzle, is usually camshaft-driven. 


Arrangement shown is typical, but location of 
individual parts varies from engine tu engine, and 
not all parts shown appear in all engines. 


What Parts Do. The functions of the parts can 
be outlined as follows: The cylinder head, liner 
and piston form the combustion space, in which the 
air charge is compressed and into which the fuel- 
injection system (pumps, fuel lines, nozzles) dis- 
charges a metered amount of fuel, properly atom- 
ized for good combustion. 


Expansive force produced by burning fuel drives ° 
the piston down and, through the connecting rod, 
delivers energy to the crankshaft. Valve mechanism 
(camshaft and drive, push rods, rocker arms) 
actuates and times the movement of the valves con- 
trolling flow of fresh air into the cylinder and dis- 
charge of combustion products. 


It can be seen that engine parts break down into 
several groups: (1) structural parts — bedplate, 
frame, liners, heads (2) major moving parts—piston, 
connecting rods, crankshaft, and their respective 
bearings (3) arrangements for getting air in and 
exhaust out — valves, valve mechanism, manifolds, 
scavenging and supercharging systems and (4) fuel- 
injection system — pumps, nozzles, control devices. 
Each of these will be covered in greater detail in 


Woter jackets 


__--Wristpin 
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the pages that follow. a 


fresh air, air at a pressure slightly 
above atmospheric is needed. This is 
called scavenging air. In the diagram, 
air under pressure is obtained by using 
the crankcase and underside of the 
Piston as an air compressor. This is 
called crankcase scavenging; other 
methods of scavenging, and super- 
charging, which should not be confused 
With it, are described later. 

Cylinder Arrangement. In the com- 
mon form of internal-combustion en- 
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gine, cylinders are arranged vertically, 
in line. Number of cylinders ranges 
from one to 10, normally. Engines are 
also built with horizontal cylinders, 
usually single- or twin-cylinder. 

The compact “V” design is frequently 
employed, usually in 8-, 12- or 16-cyl- 
inder combinations. If the V is opened 
out to 90 deg, we have an angle type. 
Where a flat engine is desired, the V 
may be opened out to 180 deg, yielding 
an opposed-cylinder engine. This should 


not be confused with the opposed- 
piston engine, shown on p 89, in which 
two pistons operate in what is essen- 
tially a single cylinder, with a combus- 
tion chamber in the center between the 
pistons and a crankshaft at each end. 

Essential elements of a_ vertical 
diesel are illustrated above; same parts 
in different arrangement comprise en- 
gines of other types. Next page shows 
typical auxiliaries serving the main en- 
gine in a stationary plant. 


----Cylinder head 
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THESE AUXILIARIES SERVE DIESEL IN TYPICAL PLANT 
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Diagram above shows auxiliary equip- 
ment serving the diesel in a typical sta- 
tionary plant. In many cases, particularly 
smaller engines and units intended for 
mobile or portable use, auxiliaries are 
mounted directly on the engine or on the 
same base, to form a self-contained unit. 
In larger plants, auxiliaries are usually 
mounted on their own bases, arrangement 
and location depending on plant condi- 
tions. General functions of the auxiliaries 
remain the same, however, and can be 
outlined as follows: 

Fuel system provides storage space for 
supplies of fuel oil, the pumps required 
to transfer oil from delivery point to 
storage tanks and from storage tanks to 
engine, and the strainers and filters needed 
to insure clean fuel. 

Intake system supplies air for combus- 
tion, It consists, in essence, of piping from 
a source of fresh air to the engine mani- 
fold, with a filter to remove dust and other 
harmful impurities. It may include a 
silencer to subdue annoying noises from 
air-supply pulsations. 

Exhaust system, in its simplest form, 
consists of piping leading from engine 
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Fuel tank 


to a point where exhaust gas can be dis- 
charged without danger or annoyance. It 
often includes a silencer to reduce noise 
from exhaust pulsations and may include 
a heater or boiler to recover some of the 
heat in the exhaust gas. 

Starting system provides motive power 
to turn engine through several cycles until 
firing starts and unit runs on its own 
power. Diagram shows system using com- 
pressed air; storage batteries are also 
commonly used. 

Lubrication system delivers oil to rub- 
bing surfaces in engine. It includes a sump 
or storage tank of some kind, pumps for 
delivering oil to the engine and for circu- 
lating it under pressure to points needing 
lubrication, and strainers and filters to 
remove foreign matter that might damage 
wearing surfaces. 

It may also include an oil cooler to 
keep the lubricant at desired temperature, 
and a purifier or reclaimer to remove the 
contamination that occurs during opera- 
tion, and return the oil virtually to its 
original condition. 

Cooling system removes part of the 
heat of combustion in the engine cylinder, 


keeping metal temperatures in and around 
the combustion space at a_ reasonable 
level. A pump circulates water through 
cylinder and head jackets; this water picks 
up heat and carries it away. 

Thus, simplest cooling system needs 
only a pump, a source of water, and a 
place for its disposal. It usually proves 


uneconomical to throw water away, how- 


ever, and various arrangements are made 
to cool the water leaving the engine so it 
can be used again. This involves such 
devices as radiators, cooling towers, evap- 
orative condensers and spray ponds. 
The system illustrated is of the closed- 
circuit type recommended in modern 
practice. Only pure water circulates in 
jackets; thus scale formation is avoided. 
Other auxiliaries frequently met in 
stationary plants include: (1) some form 
of drive, such as V-belting, gears, chains, 
clutches, hydraulic or magnetic couplings, 
to effect satisfactory transmission of power 
from engine crankshaft to the driven ma 
chinery (2) controls to regulate engine 
operation, and (3) instruments to indicate 
engine behavior and thus make successful 
plant operation and maintenance easier. 
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1 Two-piece frame split at the y) Two-piece frame parted so Three-piece frame: bedplate Two-piece frame split at the 
bearing line; upper section crankcase is in lower half. and center section welded; 4 bearing line; crankshaft is 
Note through-bolt construction individual cylinder blocks cast undersiung, with through bolts 


— 

5 bedplate with 4 

A-frames spaced on it. 

Cylinder castings rest < 

on the frames and are 

bolted together longi- | \ Se 2 @& 

tudinally. Tie rods run 

from bedplate to cylin- 

der head; take tension 


Lightweight, rigid frame of 12-cylinder 
V-type engine, as fabricated by welding 


from steel plate, forged or rolled sections 


Diesel-Engine Construction 


Each part of a diesel engine has a 
specific job to do, sometimes a number 
of them. The nature of its task and the 
qualities needed to perform it satis- 
factorily determine to a large extent the 
shape, size and material of the part. 
From this point of view, let’s look at 
major diesel elements. 

Engine Structure. Broadly speaking, 
the engine structure includes all fixed 
Parts. Its basic job is to support and 
keep in line the reciprocating and ro- 
tating parts while resisting the forces 
set up by engine operation. In addition, 
it supports auxiliaries, provides jackets 
and passages for cooling water, a sump 
for lubricating oil and a protecting en- 
closure, 

Two principal kinds of forces act on 
the structure. Firing pressure tries to 
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push cylinder heads and crankshaft 
bearings apart, setting up tension in the 
frame. Motion of pistons, connecting 
rods and crankshaft sets up inertia 
forces, whose direction and magnitude 
vary from instant to instant. These 
tend to twist and bend the frame and 
move the engine on its foundation. The 
frame must be strong and rigid to resist 
these forces yet use materials economi- 
cally and be capable of low-cost manu- 
facture. 

Vertical Frames. Typical frame de- 
signs for vertical engines appear in Fig. 
1-5. The 2-piece construction of Fig. 1 
is most widely used. The lower section, 
or bedplate, forms a base, supports 
main bearings, encloses lower part of 
crankcase and forms a lube-oil sump. 
The upper section, or centerframe, in- 


cludes upper part of crankcase and 
cylinder block. Both castings achieve 
strength and rigidity by boxlike sec- 
tions, with cross girders, webs and ribs. 
Assembled, they form a single heavily 
reinforced box girder of great stiffness. 
Design of Fig. 2 differs only in that sec- 
tions part above bearings, putting en- 
tire crankcase in the bedplate. 

Automotive Frame. Many smaller en- 
gines use the “automotive” design. Fig. 
4 shows a 2-piece frame parted at the 
crankshaft line, but with bearings un- 
derslung from upper section and a 
crankpan replacing the bedplate. 

Fig. 3 shows a 3-piece frame with 
bedplate and upper section of welded 
steel plate. In other similar frames they 
are cast. Cylinders may be cast in one 
block or individually. 
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Various cylinder and liner arrangements: cylinder with its 
7-12 water jackets cast integral and no liner (7); common ‘“‘wet”’ 
liner, inserted into cylinder casting to form water jacket (8); ‘‘dry’’ 
liner making metal-to-metal contact with cylinder casting con- 
taining water spaces (9); cylinder liner bolted to head (10). Sim- 


ple, nearly symmetrical 2-cycle-engine cylinder heads (11, 12) 


In large engines, the A-frame con- 
struction is often used, Fig. 5. On a 
cast bedplate, A-frames are erected to 
support the cylinder block. Cylinders 
are cast individually or in groups of 
two or three and doweled and bolted 
longitudinally. Through bolts run from 
bedplate to cylinder heads to tie the 
structure together. These are adjusted 
to keep the frame under compression 
and take, in themselves, all tension 
stress. This amounts to a good division 
of labor; cast sections provide stiffness, 
for which they are naturally fitted, and 
bolts take tension, for which they can 
be designed accurately. (Note use of 
through bolts in Fig. 2, 4.) Spaces be- 
tween A-frames are closed by bolted 
access doors. 

Welded Frames. Space does not per- 
mit showing frame designs for hori- 
zontal engines and others having spe- 
cial cylinder arrangements. A variety 
of frame constructions can be seen in 
the engine cross sections on pp 88-91. 
The centerframe for a V engine, Fig. 6, 
fabricated by welding from forged and 
rolled sections and steel plate, shows 
what can be done by this technique. 
Designers still debate the relative mer- 
its of cast vs welded frames; both are 
used successfully. 

Cylinders, Liners. The cylinder bore 
is subjected to sidethrust from the pis- 
ton, and high combustion temperatures. 
Resistance to wear and adequate cool- 
ing are prime requirements. Although 
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HEAD CONSTRUCTION 


cylinder bore and water spaces for cool- 
ing are sometimes cast integral, Fig. 7, 
the common scheme is that of Fig. 8. 
A tubular lJiner is inserted in the cylin- 
der-block casting; space between liner 
and block forms the water jacket. Liner 
usually carries a narrow flange at the 
top, which rests on a shoulder in the 
cylinder casting; cylinder head holds 
liner in place. Joint at top is metal-to- 
metal or copper-gasketed. 

Liner Sealing. Liner must be free to 
expand and contract with temperature 
changes; lower end usually makes a 
sliding fit with cylinder casting and 
rubber rings or packing seal it. In 2- 
cycle engines, with one or more rows 
of ports in the cylinder walls, joints 
above and below ports must be sealed. 
Temperatures are too high for rubber; 
a light press fit or copper rings may be 
used. 

In contrast to the “wet” liner of Fig. 
8, a “dry” liner makes metal-to-metal 
contact with the cylinder casting, which 
contains the water jackets. Close con- 
tact between liner and cylinder is abso- 
lutely necessary; if it is missing, con- 
siderable resistance to heat flow results. 

Liner Materials. With removable lin- 
ers, the designer has considerable lati- 
tude in choice of material; cast iron, 
alloy cast iron, carbon steel and alloy 
steel have all been used. Most liners 
are made of alloy cast irons, containing 
small percentages of nickel, manganese 
and silicon. Sometimes chromium or 


molybdenum is added. Liners are usu- 
ally produced by centrifugal casting, 
which yields a denser, more-uniform 
product than sand casting. The bore is 
precision machined, ground and, in 
many cases, honed. Various surface 
treatments have been tried; many liners 
are plated with chromium, the process 
being controlled to give a microscopi- 
cally porous surface. 

Cylinder Heads. To withstand firing 
pressure and heat of combustion, cylin- 
der heads must be strong and carefully 
cooled. Design must usually provide 
for one or more valve openings and 
often for an auxiliary combustion 
space. Heads are usually sand cast 
from alloy iron; individually for large 
engines, in groups for small ones. Al- 
loy-steel studs with close-pitch threads 
hold head to block. 

Cylinder heads for 2-cycle engines 
are usually simple and nearly symmet- 
rical, Fig. 11, 12. Need to provide for 
inlet and exhaust valves and their port 
passages, plus an injection nozzle and, 
sometimes, air-starting or relief valves, 
makes 4-cycle-head structure compli- 
cated. For some idea of design variety, 
see pp 88-91. 

Water Jackets. Nearly always, cool- 
ing water enters jackets at lower end 
where temperature conditions are less 
severe. Water passes from cylindef 
jacket to head either through openings 
between studs or some form of bridging 
connection, Fig. 7. Connection to the 
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Typical oil-cooled designs: pis- 
14-17 ton cooled by oil spray from 
top of connecting rod (14); cavity under 
the crown is supplied from a connecting 
rod passage, while overflow returns to 
sump by gravity (15); timing oil discharge 
by piston travel gives intermittent flow in 
crown of this design (16); in a large en- 
gine, oil is supplied to piston crown by 
passage through connecting rod, returns 
to sump by means of telescopic pipe (17) 


discharge header is usually made from 
the cylinder heads. 

The critical cooling area lies at top 
of cylinder around the combustion 
chamber; various means are adopted 
to maintain positive and rapid circula- 
tion there and in the head. In Fig. 8, an 
annular space at liner top provides 
high-velocity flow; a bridge in the head 
jacket space forces incoming water to 
flow across head, around valve seats 
and to opposite side. 

Pistons. The piston, and its rings, 
seals the cylinder and transmits the gas 
pressure to the connecting rod. It ab- 
sorbs heat from the gas, and this heat 
must be carried away if metal tempera- 
ture is to be held within safe limits. 
Escape path runs through piston side- 
walls, rings and cylinder walls to the 
jacket water. In highly loaded engines, 
additional means of heat removal (oil 
cooling, for example) must be provided. 

Constant reversal of piston travel 
sets up inertia forces, which become 
greater at higher rotative speeds. For 
this reason, designers endeavor to keep 
Piston weight low, particularly in high- 
speed engines. 

Trunk vs Crosshead. Most engines use 
trunk pistons; the connecting rod acts 
directly on the piston. Resulting side- 
thrust causes piston to press against 
cylinder wall, first on one side, then on 
the other. At top of stroke, when cylin- 
der pressure is greatest, angle made by 
connecting rod is so small that side- 
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Typical uncooled cast-iron pis- 
13, 18 ton has steel plate across open- 
ing of cavity to keep oil from striking 
the crown where it may ‘‘crack’’ and form 
deposits of carbon (13); aluminum alloy 
piston has thick crown, heavy bosses (18) 


thrust is negligible; most wear from 
rod thrust occurs in lower part of bore. 
Making piston relatively long spreads 
sidethrust over a greater area, reducing 
unit pressure. 

Use of a crosshead to take sidethrust 
offers these advantages: (1) easier lu- 
brication and reduced piston and cylin- 
der wear (2) uniformly distributed 
clearance around piston, and (3) 
simpler piston construction because of 
elimination of wristpin and its bearing. 
These are offset, however, by greater 
complication, added weight, and need 
for careful adjustment. Today, cross- 
head construction is used on double- 
acting engines, where it is necessary, 
and appears on some large single-act- 
ing engines. 

Piston Materials. Ideal material 
would be light and strong, conduct heat 
well, expand only slightly when heated, 
resist wear, and be low in cost. Former- 
ly, all pistons were made of cast iron 
but today the alloy cast irons, offering 
superior heat resistance and wearing 
qualities, are widely used. These mate- 
rials fall short of ideal with respect to 
weight and heat-transfer ability but 
these are not handicaps in slow-speed 
engines and cooled pistons. 

For equal strength, an aluminum- 
alloy piston weighs about half as much 
as an iron one, an advantage in high- 
speed engines where inertia forces may 
be substantial. With a heat-transfer 
rate roughly three times that of cast 


iron, aluminum-alloy pistons can be 
made in large sizes without need for 
cooling. Aluminum-alloys also show a 
high thermal-expansion rate. Efforts to 
compensate for this by piston design 
have largely given way to use of liners 
of a nickel iron which expands at nearly 
the same rate. 

Composite Pistons. Forged-steel heads 
and cast-iron lower sections have been 
combined in pistons for large engines. 
Recently, pistons have been electro- 
plated with metals like cadmium and 
tin. It is claimed that this permits clos- 
er clearances, assures proper run-in and 
longer life, and eliminates seizing. In 
some designs, wear is minimized by 
wide rings of anti-friction metal in pis- 
ton walls. 

Top section of a piston is called the 
crown and the lower section the skirt. 
External shape of crown depends large- 
ly on combustion-chamber design. 
Crown section is usually thick to with- 
stand gas pressure without distortion 
and provide a good path for heat flow 
from head to ring area. To take care 
of greater expansion in the high-tem- 
perature zone, crown usually tapers 
slightly toward top. The crown carries 
the upper set of rings. In most uncooled 
pistons, a division plate above the 
wristpin prevents lube oil from splash- 
ing against hot crown surface, Fig. 13. 
Amount of oil present would be inade- 
quate for cooling and carbon deposits 
would form. 
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Typical connecting-rod designs: 
19-24 rod with foot and separate crank- 
pin box or so called ‘‘marine”’ big end (19); 
common design has upper half of crankpin 
bearing integral with rod (20); studs are 


Skirt length in a trunk piston acts as 
a crosshead; it also carries one or more 
rings. Below the upper ring band, where 
most heat flows, wall thickness falls 
off rapidly. Clearance between skirt 
and wall must be small, hence skirt 
must be truly round. Interior ribs 
stiffen skirt. 

Piston Cooling. Large engines, and 
units operated at high ratings, usually 
require piston cooling. Both water and 
oil have been used but although water 
has greater heat-absorbing ability, oil 
is almost universally used because of 
convenience and freedom from con- 
tamination hazard. 

In one simple system, Fig. 14, part of 
wristpin lubricating oil jets out through 
nozzles in the rod end and sprays 
against underside of piston crown. The 
oil drips down the piston and into the 
crankcase. 

In many cooled pistons, the oil cir- 
culates in a space under the crown. 
Pump forces an excess of oil to the 
wristpin and thence through passages, 
Fig. 15, to the crown. Oil returns to the 
sump by gravity. In the piston of Fig. 
16, circulation is intermittent. Oil en- 
ters the crown space from the hollow 
wristpin and is retained there until the 
piston descends. At stroke end, a re- 
lease passage in the piston skirt mates 
with a slot in the liner and oil dis- 
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used in place of bolts for compactness (21); 
angle-split crankpin box makes it easier to 
withdraw through cylinder (22); a hinged- 
strap construction is also compact (23); sec- 
tion of typical rod shows lubrication path (24) 


charges into the crankcase. In the large 
piston of Fig. 17, oil from wristpin 
bearing is forced through labyrinth 
passages in crown space, returns from 
the crown through a telescopic tube. 

Piston Rings. The typical piston car- 
ries a wide band of rings at the top 
(usually four to six) and a few rings on 
the skirt. Rings have three basic jobs: 
(1) to seal gas pressure (2) to provide 
path for heat flow from piston to cylin- 
der walls, and (3) to control cylinder- 
wall lubrication. 

Commonest are snap rings with angle 
or step joints. To reduce compression 
loss by leakage through the gap in 
plain rings, special sea/ rings may be 
used. Oil-control rings are designed to 
scrape excess oil from cylinder walls on 
the down stroke; ride over the film on 
the way up. Ring groove may be con- 
nected to inside of piston by channels 
or ports to carry away excess oil. Most 
rings are made of cast iron; some bi- 
metallic constructions (phosphor- 
bronze wear strips, for example) have 
been used. Chromium plating and other 
surface treatments have also been 
employed. 

Connecting Rod. In essence a strut 
with a bearing at each end, the con- 
necting rod transmits piston thrust to 
the crankshaft. It must be strong, yet 
because of inertia forces must be with- 


Bearing-shel/ 
locating dowel 
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out excessive weight, especially in high- 
speed engines. The rod is usually forged 
from alloy steel, frequently with an “I” 
or channel section. 

In large engines, the crankpin end 
may consist of a separate bearing box 
(in two parts) bolted to a “foot” on the 
rod. Shims between foot and box per- 
mit adjusting compression. This so 
called ‘marine’ design has largely 
given way to the construction of Fig. 
20, in which upper half of crankpin 
box is integral with the rod. 

Need for large crankpin bearings in 
highly loaded engines makes it difficult 
to keep crankpin end small enough to 
withdraw through the cylinder. More 
compact construction results from: (1) 
use of four bolts instead of two (2) 
use of studs instead of bolts, Fig. 21, 
(3) splitting box at an angle, Fig. 22, 
and (4) employing hinged-strap con- 
struction, Fig. 23. 

Rod Bolts. Connecting-rod bolts are 
made from heat-treated carbon steel or 
alloy steel in some cases; the fine 
threads used for strength are carefully 
cut and finished to avoid surface de- 
fects which might start fatigue cracks. 
To assist bolts in resisting side-inertia 
forces many designers put a step oF 
tongue-and-groove at the joint between 
rod foot and upper bearing half, or be- 
tween bearing halves. 
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Diagrams above show wristpin con- 
25 structions. Left to right: full-floating de- 
sign, with pin bearing in both rod and piston; 
pin tight in rod, bearing in piston; pin tight 
in piston, bearing in rod; and pin bolted to 
pad or saddle at top of rod and bearing in the 


Wristpin Construction. The wristpin 
links connecting rod and piston. Of 
the three possible arrangements — (1) 
wristpin secured in piston, bearing in 
rod (2) wristpin fastened to rod, bear- 
ing in piston or (3) wristpin bearing 
in both piston and rod — the latter, or 
full floating, design is now most com- 
mon. Piston bosses usually carry bush- 
ings for the pin; either snap rings or 
end caps hold the pin against longitu- 
dinal movement. End caps keep wrist- 
pin-bearing lube oil from leaking into 
cylinder. 

Full-floating design makes almost 
full area of wristpin available as bear- 
ing surface. The “fastened in the rod” 
construction may be used in such a 
way as to secure maximum bearing 
surface on top of pin, where it is most 
needed. The pin bolts to a saddle or 
pad at the rod end, freeing entire top 
pin surface for bearing. 

Principal objection to fastening the 
pin in the piston comes from use of 
Press fits to hold pin in bosses. This 
almost always resulted in distortion of 
the piston, and made disassembly dif- 
ficult. In large pistons, the wristpin can 
be bolted to an internal supporting 
Structure, Fig. 25, avoiding these draw- 
backs. 

The connecting-rod wristpin bearing 
is usually a solid bushing. It receives 
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piston. Cutaway view at far right shows a 


construction which overcomes usual objection 
to fastening pin in piston. Pin bolts to in- 
ternal supporting structure in piston. There 
is no distortion of piston such as results from 
@ press fit, and disassembly is facilitated 


Connecting rod for heavy-duty engine illus- 
trates typical marine construction at crank- 


pin end and bushing for the full-floating wrist- 
pin equipped with high-capacity needle bearings 


lubrication from the crankpin bearing 
through rifle-drilled passages in the 
rod, Fig. 24. The wristpin itself is usu- 
ally steel and hollow. Fig. 26 shows a 
wristpin fitted with small-diameter 
cageless rollers in what is called a 
needle bearing. This design permits ex- 
tremely small clearance and hence less 
tendency to “pound”. It also offers high 
load-carrying capacity. 

Crankshafts. The principal force a 
diesel crankshaft must resist is the 
bending action of connecting-rod thrust 
when piston is at top center. Then 
maximum gas pressure acts straight 
down on the crankpin, tending to bend 
the shaft between supporting bearings. 
The crankshaft must also withstand 
twisting or torsional forces from con- 
necting-rod angular thrust. 

Most modern engines have one-piece 
crankshafts forged from carbon steel 
or steel alloyed with nickel, chromium 
and molybdenum. In extremely large 
engines, crankshaft may be two forg- 
ings, bolted together. In some engines, 
crankshafts too large to be made as 
single forgings are built up. Webs are 
forged and journals turned; journals 
are shrunk and keyed into web forgings. 
Some modern engines have crankshafts 
cast from chrome-nickel-moly iron. 

It is customary to heat-treat forged 
shafts to relieve any internal stresses. 


Induction hardening is often applied to 
give journals a hard skin over a tough 
inner core. In addition, journal surfaces 
may be superfinished to make them ex- 
tremely smooth. These steps greatly 
increase life. 

Counterweighting. Crankshafts are 
sometimes counterweighted to relieve 
loads on main bearings by offsetting 
inertia forces. It may also improve bal- 
ance, especially in 1-, 2-, and 3-cylinder 
units. In crankcase-scavenging engines, 
counterweights help fill crankcase space 
and hence improve pumping action. 
Major disadvantage lies in fact that 
counterweights lower crankshaft criti- 
cal speed and may bring it into the 
engine’s operating range. 

Bearings. With the exception of 
needle-bearing wristpins previously 
mentioned and occasional use of ball 
and roller bearings, diesels use sleeve 
bearings almost exclusively. Main and 
crankpin bearings are split and, where 
load conditions permit, lined with tin- 
or lead-base babbitts. Current practice 
leans heavily to precision bearings, 
consisting of a thin back or shell and 
an extremely thin lining, machined to 
be interchangeable without hand fitting. 
For a comprehensive discussion of 
bearing construction, lining materials, 
and applications in diesels, see POWER, 
Jan 1948, pp 84-87; Feb, pp 74-77. 
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One-piece valve rides in remov- 
1-3 able guide, seats against the head 
(1); seat ring of wear-resisting material 
inserted in head (2); removable cages 
carry seats, stem guides, spring (3) 


Getting Air 


Having examined the mechanical 
features of diesel engines, we can now 
turn to the methods of charging the 
cylinder with air and removing the 
products of combustion. In 4-cycle en- 
gines, separate piston strokes fill and 
discharge the cylinder so the only ad- 
ditional parts needed are valves and 
actuating gear to control flow of air 
and exhaust gas. In 2-cycle engines, 
there must be some means of forcing 
fresh air to push out exhaust gas and 
charge the cylinder. This is the job of 
the scavenging system. 

Valves. Current engines employ the 
mushroom-shaped poppet valve famil- 
iar from automotive practice. With 
good cooling to offset exposure to com- 
bustion heat, inlet valves offer no great 
problems and ordinary carbon steel 
will serve the purpose. On the other 
hand, exhaust valves are exposed to 
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CAMSHAFT DRIVES 


To maintain exact speed relationship 
between camshaft and crankshaft, 
positive drive must be used. Drive layout 
depends largely on whether camshaft is 


located near middle of engine, with long 
push rods, or close to top, with short 
push rods or none. Diagrams above show 
some of many possible drive combinations 


and Exhaust Out 


combustion heat and instead of being 
cooled by air flow are swept by hot ex- 
haust gas. Special materials and con- 
structions are usually required for suc- 
cessful operation. 

Most engines have a single inlet and 
exhaust valve per cylinder, usually of 
the same size. Making inlet valve larger 
decreases resistance to air flow and thus 
improves volumetric efficiency; on 
high-speed engines inlet valve may run 
25-35% larger than exhaust. Use of two 
inlet and two exhaust valves offers 
these advantages: (1) larger valve area 
within same head space (2) less lift 
because valves are smaller, and (3) 
cooler operation. Doubling number of 
valves, however, increases valve mech- 
anism complexity. 

Valve Construction. Fig. 1 shows sim- 
plest valve design; valve and stem are 
in one piece, with stem riding in a re- 


movable guide. Springs hold valve 
against seat; rocker arm above forces 
it open against spring pressure. Valve 
seats directly in head. Conduction 
through stem guide and seat surfaces 
cools valve; every effort is made to 
bring cooling-water passages as close 
to these points as possible. 

The valve itself, and the seat, must 
resist severe mechanical wear and, in 
the case of exhaust valves, high tem- 
peratures. For these reasons, valves are 
often made in two parts, with a steel 
stem welded to a heat-resisting alloy 
head. It is also common practice to in- 
sert a seat ring of wear-resisting ma- 
terial, Fig. 2. In some cases, seating 
surfaces of valve and seat are hard- 
faced with a cobalt-chromium-tung- 
sten alloy which remains hard at high 
temperatures. 

Valves for large engines may be 4s- 


POWER * April 1948 


Scavenging air, supplied by pump or 
blower, flows from manifold through 
automatic valves to ports, makes loop 
in cylinder and leaves by exhaust ports 


Crankcase-scavenging engine uses un- 
derside of piston as air compressor 


In uniflow scavenging, air from the 
blower enters cylinder through ports, 
leaves by exhaust valves located in head 


Angle design employs separate piston 
8 and cylinder to supply scavenging air 


sembled in cages, Fig. 3. The cage, 
which is removable from the cylinder 
head as a unit, carries seat, stem guide, 
springs and spring guide. Exhaust- 
valve cages are watercooled. The cage, 
usually made of cast iron, may have a 
renewable seat. 

Valve Gear. In most engines, valve 
gear consists of rocker arms which ac- 
tuate the valves, push rods connecting 
rocker arms and cams on the camshaft, 
and a drive connecting camshaft to 
crankshaft. 

Basic job of the valve gear is to 
actuate and control opening and clos- 
ing of inlet and exhaust valves. It may 
also actuate fuel-spray valves, fuel 
pumps, or air-starting valves. 

Camshaft Drives. In 4-cycle engines, 
camshaft speed is one-half crankshaft 
speed; in 2-cycle units it is crankshaft 
speed. Because speed relationship must 
be exact, the connecting drive must be 
Positive, using gears or chain. Possible 
drive arrangements are many; Fig. 4 
shows six typical layouts. Drive chosen 
depends to a large extent on camshaft 
location and whether an auxiliary cam- 
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shaft (for fuel pumps, etc.) is included. 
Camshaft may be located at upper 
crankcase level, with long push rods; 
at upper cylinder level with short rods; 
or at cylinder level without rods. Gen- 
eral trend is toward complete enclos- 
ure of camshaft and push rods. 

Gears for camshaft drives must be 
accurately cut and heat-treated to re- 
sist wear. Helical teeth are frequently 
used in place of spur teeth for greater 
quietness; a fiber or other non-metallic 
gear may be introduced into the train 
for the same reason. Chain drives are 
of roller or silent type. Provision is us- 
ually made for adjustments necessitat- 
ed by wear. 

Camshafts. The camshaft always 
carries the cams for actuating inlet and 
exhaust valves. In addition, it may 
carry cams for fuel-spray valves, fuel 
pumps, or air-starting valves. Some 
engines have two camshafts, the main 
shaft handling inlet and exhaust valves, 
the other auxiliaries. 

The camshaft may be forged in one 
piece, with cams integral; it may con- 
sist of a steel shaft with forged-steel or 


cast-iron cams keyed on; or it may be 
made up in sections, with cams either 
integral or separate. In the latter de- 
sign, each section handles a cylinder 
or group of cylinders and enough sec- 
tions are bolted together to make a 
shaft of the desired length. To insure 
good support, camshaft bearings are 
usually located between each pair of 
cylinders. Bearings may be bushings 
or split sleeves where required for shaft 
withdrawal. 

Push Rods and Rockers. For rigidity 
without excess weight, push rods are 
often tubular. In the simplest arrange- 
ment, a hardened mushroom-shaped 
head at lower end rides the cam and a 
similar head at upper end fits into a 
cup on the rocker. In many engines, a 
hinged follower transmits cam action 
to push rod; the follower usually car- 
ries a roller which rides the cam. 

Rocker arms swing on a steel ful- 
crum pin in a bronze bushing or, some- 
times, a needle bearing. A roller may be 
fitted at the valve end but some form 
of set screw is more usual. If no adjust- 
ment is provided where rocker and 
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valve stem meet it must be provided 
on push-rod side. In many cases, ful- 
crum bearing and push-rod and valve- 
stem contact points are pressure lu- 
bricated. 

Scavenging. There are three basic 
methods of supplying low-pressure air 
for scavenging. In crankcase scaveng- 
ing, the crankcase and underside of the 
piston act as an air compressor. In a 
somewhat similar scheme, power- piston 
scavenging, a separate chamber is con- 
nected to the space under the piston 
and separated from the crankcase in 
such a way that piston downstroke 
compresses air drawn into the chamber 
on the upstroke. Scavenging air is, 
however, most commonly provided by 
a pump or blower, either driven direct- 
ly from the engine or by an independent 
source of power. 

Crankcase Scavenging. In crankcase- 
scavenging engines, partitions between 
cylinders divide crankcase into sepa- 
rate compartments. As shown in Fig. 
6, the slight vacuum created by piston 
upstroke draws air in through filters, 
and valves in partition walls. Down- 
stroke of piston compresses air slight- 
ly. Near end of downstroke, piston un- 
covers exhaust ports and then scaveng- 
ing-air ports. Air from crankcase flows 
into cylinder, displacing burned gas 
and charging cylinder. 

Ports, Valves. Engines scavenged with 
air from a pump or blower may be 
classified according to the way. air en- 
ters the cylinder and exhaust leaves. 
The commonest arrangement is port 
scavenging; air enters and gas leaves 
by ports alternately covered and ex- 
posed by the piston. In Fig. 5, ports are 
at same level and uncovered simultan- 
eously. Automatic air valves keep ex- 
haust gas from flowing out through the 
air ports until cylinder pressure falls 
below air pressure. Then air valves 
open and scavenging air flows in to 
expel burned gas. Air valves remain 
open while piston moves to bottom 
center, reverses travel and moves up- 
ward, until cylinder pressure again ex- 
ceeds that in air manifold. Shape of 
ports directs flow of scavenging air in 
a loop, as shown. 

In a valve-scavenged engine, Fig. 7, 
blower forces air into manifold and into 
cylinder when piston uncovers the 
ports, which are arranged around the 
entire cylinder periphery. Scavenging 
air flows upward and out through the 
exhaust valves. This is known as a 
uniflow system. 

Scavenging Pumps. Reciprocating 
pumps form a common means of sup- 
plying scavenging air. In one design, 
Fig. 8, pump cylinders are at right an- 
gles to power cylinders, with pistons 
driven from the same _ crankshaft. 
Pumps may be single or double acting; 
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one scavenging cylinder usually sup- 
plies two or more power cylinders. 

More frequently, a vertical pump, 
Fig. 9, is mounted at one end of the 
engine and driven from an extension 
of the crankshaft. These are usually 
double-acting. To save space, two pis- 
tons may be used, one above the other 
on the same rod. Valves are usually of 
the automatic ring or feather type. 

Scavenging Blowers. The positive- 
displacement blower finds wide use as 
a device for supplying scavenging air. 
Such blowers consist of two closely 
fitted rotors carrying two or three lobes, 
Fig. 10, 11. Meshing action of the ro- 
tors transports air to a region of higher 
pressure where it is compressed by 
back-flow effect. The two-lobed impel- 
ler gives maximum capacity from mini- 
mum blower size and weight and with 
lowest power consumption. More than 
two lobes, either of straight or spiral 
design, are used where a different pul- 
sation frequency is desired or where it 
is necessary to meet a noise limitation 
with little or no muffling. 

The familiar centrifugal blower also 
finds use in scavenging. Because such 
units operate best at relatively high 
speeds (upwards of 4000-5000 rpm) 
they are usually driven from a separate 
motor or turbine instead of from the 
engine, which is common practice with 
moderate-speed positive-displacement 
blowers. 

Supercharging. Supercharging should 
not be confused with scavenging, al- 
though in 2-cycle engines it may be 
hard to tell where one ends and the 
other begins. The purpose of super- 
charging is to cram more air into the 
cylinder so more fuel can be burned 
and engine output boosted without in- 
crease in cylinder size. This is accom- 
plished by forcing air into the cylinder 
under pressure substantially above at- 
mospheric (up to 10 psi or more in 
some cases). In this country, super- 
charging has been applied only to 4- 
cycle engines; 2-cycle engines have 
been successfully supercharged in Eu- 
rope (see POWER, June 1946, pp 68-70). 

Supercharged engines usually show 
somewhat better fuel economy than 
unsupercharged units. Increase in out- 
put depends on a variety of factors; 
capacity boosts from 30 to 80% have 
been reported and 40% may be taken 
as a conservative figure. Superchargers 
may be added to existing engines and 
a number of users report that capacity 
gained in this way was substantially 
less expensive than installation of ad- 
ditional engines. 

Because air at high altitudes is less 
dense, a given cylinder full of air con- 
tains fewer pounds at high altitude 
than low. This means less fuel can be 
burned and engine capacity suffers. 


Superchargers may be used to over- 
come this loss of capacity. 

Engine Changes. Application of su- 
percharging to an engine involves some 
small changes. It is customary, for ex- 
ample, to increase clearance volume, 
thus reducing compression ratio and 
keeping maximum pressure down near 
the unsupercharged condition. This 
avoids unduly increasing bearing loads 
and stresses in the engine. 

In the normal 4-cycle engine, valve 
overlap is about 30-40 deg. This means 
that inlet valve opens before top center 
and exhaust valve closes after. During 
this period when both valves are open, 
air blows through the cylinder from 
inlet manifold to exhaust, scavenging 
burned gas that would otherwise be 
trapped in the clearance volume, valve 
pockets, etc. It also provides some cool- 
ing effect, particularly on exhaust 
valves. Longer valve overlap is gener- 
ally beneficial but requires more air 
and at high supercharge pressures this 
may mean excessive power consump- 
tion. Designer thus must balance gains 
against losses. Overlaps in the neigh- 
borhood of 130-160 deg are common in 
supercharged engines. 

Because the basic purpose of super- 
charging is to increase the air charge 
so more fuel may be burned, rate of 
fuel injection must be increased. This 
may mean larger fuel-pump plungers. 

Turbocharging. The energy in hot 
exhaust gas from a diesel can be re- 
covered in a gas turbine to drive a 
centrifugal blower supplying air at su- 
percharging pressure. Usually turbine 
and blower rotors are mounted on a 
common shaft in a single casing, Fig. 
13. Such a unit is called a turbocharger. 

In the Buchi turbocharging system, 
valve timing, exhaust manifolding and 
turbine design are coordinated to create 
timed pressure pulsations. Engines of 
four cylinders and over employ a mul- 
tiple exhaust manifold arrangement, 
Fig. 14, to permit complete scavenging 
of one cylinder before exhaust valve 
opens on another. No controls are 
needed; speed, air quantity and charg- 
ing pressure follow engine load and 
speed changes. 

Engine-Driven Chargers. Supercharg- 
ing blowers can be driven from the en- 
gine or, for that matter, from a separate 
power source. Positive-displacement 
blowers are widely used; centrifugals 
may be used also. The positive-dis- 
placement type, Fig. 12, finds favor in 
applications where full torque over a 
wide speed range is required. 

Intercooling. Insertion of an air cooler 
between supercharger and engine re- 
duces manifold temperature. This in- 
creases air density and thus gives 
greater weight of air per unit volume, 
increasing supercharging effect. 
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9 Reciprocating pump for supplying scavenging 
air is usually mounted at one end of engine 
frame and driven from crankshaft extension. The 
cylinder is double-acting. Some have two pistons 


10 Positive-displacement blowers find 

wide use in supplying scavenging 
air. They operate with little pressure pul- 
sation, volume of air is proportional to 
speed, power need drops as speed drops, 
and output is not affected by change in 
atmospheric conditions. Working effi- 
ciently at from one to three times engine 
Speed, positive-displacement blowers are 
Usually gear or chain driven from engine 
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Cutaway view of turbocharger shows exhaust-gas-turbine blading at 
13 right; centrifugal charging compressor at center; air intake, left 
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Cylinders L 


Turbo charger- 


The Buchi system of turbocharging employs a divided exhaust mani- 
14 fold to permit complete scavenging of one cylinder before the ex- 
haust valve opens on another. An engine firing 1-2-4-3 is connected 
as above so no two cylinders exhaust consecutively into one manifold 


Three-lobe impel- 
ll lers, straight or 
spiral, (below) may be 
used to give different fre- 
quency of pulsation or to 
meet noise limit with no 
muffler or little muffling 


Positive - displacement 
12 blower, with 3-lobed, 
straight impellers, used as su- 
percharger. Driven from engine 
by chain, V-belt or gears, super- 
charger of this type proportions 
air supply to engine speed, mak- 
ing it particularly suited to auto- 
motive and mobile applications 
with variable-speed operation 
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SCHEMATIC DIAGRAMS SHOW OPERATING PRINCIPLES 
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TWO TYPES OF COMMON-RAIL INJECTION 


] A single pump supplies high-pressure 
fuel to header; a relief valve holds 
pressure constant. The control wedge ad- 
justs lift of mechanically operated valve 
to set amount and time of injection 


Controlled-pressure system has pump 
which maintains set header pressure. 
Pressure-relief and timing valves regu- 
late injection time and amount. Spring- 
loaded spray valve acts merely as check 


PUMP-INJECTION SYSTEM 


An individual pump or pump cylinder 
connects directly to each fuel noz- 
zle. Pump meters charge and controls in- 
jection timing. Nozzle contains a deliv- 
ery valve actuated by fuel-oil pressure 


Injecting Fuel and Burning 


Having seen how the diesel cylinder 
is charged with air, let’s look at the 
equally important business of bringing 
fuel into the cylinder and mixing it with 
the air for rapid and complete com- 
bustion. This is primarily the task of 
the fuel — injection system. 

Fuel-System Functions. The fuel-injec- 
tion system performs five essential 
jobs: (1) delivers oil from storage to 
fuel nozzle (2) raises fuel pressure to 
level needed for atomization (3) meas- 
utes and controls amount of fuel de- 
livered to cylinders each cycle (4) con- 
trols time of injection, and (5) sprays 
fuel into cylinder in atomized form for 
mixing and burning. 

Most diesels built today use some 
form of mechanical injection in place 
of the original air-injection method. 
Pumps and fuel nozzles form the basic 
elements of any mechanical-injection 
system; between them they meter fuel, 
raise its pressure and spray it into 
cylinder at the right time. These have 
been combined in many ways but exist- 
ing equipment falls into three main 
classes: (1) common-rail (2) distrib- 
utor and (3) pump injection systems. 
These are diagrammed above. 
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Common Rail. In common-rail sys- 
tems, a single pump supplies high- 
pressure fuel to a header which con- 
nects to individual spray nozzles. 
Metering and timing is handled by 
valves in each fuel line. For example, 
in Fig. 1 the pump supplies more fuel 
than needed; relief valve returns excess 
and maintains constant header pres- 
sure. Spray nozzles each contain a 
needle valve held seated against fuel 
pressure by a spring. A rocker actuated 
by a 2-piece push rod from the engine 
camshaft lifts the valve for injection. 

Amount of fuel injected and timing 
are adjusted by a control wedge be- 
tween the two sections of the push rod. 
A shaft running the length of the en- 
gine, under governor control, positions 
the wedge pieces, one for each cylinder. 
Cam imparts full motion to lower part 
of push rod; wedge thickness deter- 
mines motion of upper rod and hence 
of needle valve. Valve lift controls 
amount of fuel injected; any reduction 
in lift tends to retard time of beginning 
injection and total time valve is open. 

Controlled-Pressure System. In Fig. 
2, the pump features built-in pressure 
regulation so that pumping rate is au- 


tomatically adjusted to maintain de- 
sired pressure. What are known as 
pressure-relief and timing valves con- 
trol flow of high-pressure fuel from 
header or accumulator to individual 
spray nozzles. Fuel enters the valve 
body through a ball-check isolating 
valve and flows to triple spring-loaded 
injection valves. Lift of these results 
from tappet motion actuated by a cam. 
Between tappet and cam there is 4 
lever mounted on a governor-operated 
eccentric shaft. Thus governor action 
changes lever position and valve lift 
and timing. This, with fuel-pressure 
fixed, gives complete quantity control. 

When injection valves seat, a pas- 
sage through the injection-valve stem 
connects the discharge chamber to at- 
mospheric pressure and a_ pressure- 
relief drain back to the storage tank. 
This relieves spray valve of constant 
header pressure between injection peri- 
ods, giving a sharp cutoff to injection 
and preventing any possibility of “drib- 
bling.” With control of injection timing 
and quantity placed in a separate valve, 
the spray valve need only be a spring- 
loaded check valve. When injection 
valve lifts to admit high-pressure fuel 
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TWO TYPES OF DISTRIBUTOR INJECTION 


4 Single pump meters fuel charge, puts it under 5 Gear pumps deliver fuel to distributor at low 
pressure and times injection. Distribution of 

fuel to cylinders in right firing order is accom- 
plished by cam-operated poppet valves which open 
before injection. The nozzles are spring loaded 


to the spray valve, its needle rises 
against the spring and when pressure 
is vented to atmosphere, the spring 
snaps the needle shut smartly. 

Pump Injection. In Fig. 3, the bulk 
of the job is carried out by the pump, 
which raises pressure, meters the charge 
and times injection. In a typical sys- 
tem, an individual pump or pump 
cylinder serves each engine cylinder, 
connecting directly to a fuel nozzle 
containing a spring-loaded check valve. 
Details of the various designs of pumps 
and nozzles employed in this widely 
used system are given later. 

Distributor Systems. As the name im- 
plies, in a distributor system fuel is 
metered at a central point and then di- 
rected to cylinders in proper firing or- 
der. For example, in Fig. 4, a single 
pump raises fuel to injection pressure, 
meters quantity and times injection. 
Fuel oil flows to a distributor block, 
containing a series of cam-operated 
poppet valves, one for each fuel line 
leading out of the block to an individ- 
ual nozzle. The appropriate valve opens 
just before injection should begin and 
oil is directed to proper cylinder. 

The system of Fig. 5 differs in that 
the distributor handles low-pressure 
fuel. Gear pumps deliver oil to the dis- 
tributor, which consists of a rotating 
disk and a stationary cover to which 
connect fuel lines running to individual 
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injectors. Disk and cover carry a series 
of holes which, when properly indexed, 
form passages from the fuel-supply 
pump to the metering pump. This oc- 
curs when the metering plunger moves 
down on its suction stroke and thus 
permits pump barrel to fill with oil. 
Disk continues to rotate and lines up 
with correct discharge hole in cover 
just as metering plunger rises. This 
forces proper quantity of fuel into 
proper injector line. 

Metering pump is a closely fitted re- 
ciprocating unit, with driving linkage 
so designed that pump stroke, and 
hence quantity pumped, can be ad- 
justed by the engine governor. In actual 
units, both gear pumps, distributor, 
metering pump and governor are com- 
bined in one housing. 

Still at low pressure, fuel from the 
distributor enters the injector nozzle, 
passing through a side opening with a 
check valve to a space or cup formed 
between the plunger and the nozzle tip. 
The central plunger is forced down 
against spring action by a rocker actu- 
ated from the engine camshaft by 
means of push rods. 

Fuel charge enters the cup in the 
nozzle tip during the intake stroke and 
lies there through most of the com- 
pression stroke. Compressed air forces 
its way through small spray holes in 
the injector; intense heat and blasting 


pressure. Distributor directs flow to a pump 
which meters fvel, and then to desired cylinder. 
Mechanically actuated fuel nozzle raises fuel to 
injection pressure and controls injection timing 


raises fuel to a high 
pressure, meters the 
quantity and controls 
injection timing. Noz- 
zle contains a spring- 
loaded delivery valve 
actuated by change in 
the fuel-oil pressure 


of compression preheats and breaks 
up fuel in the cup. Just before top cen- 
ter, plunger starts down and drives 
preheated fuel out into the cylinder. 

Unit-Injectors. In some engines, in- 
jection functions are combined in what 
are called unit injectors. Each engine 
cylinder has an injector, actuated by 
push rod and rocker arm from the cam- 
shaft. Within the unit are a pump 
plunger, which raises fuel pressure, 
meters charge, times injection; a de- 
livery valve; and a nozzle tip to give 
desired spray pattern. 

Pump-injection systems, and some 
of the other types described, require 
pumps capable of producing high pres- 
sures and measuring extremely small 
quantities of fuel with great precision. 
Most of these operate with a constant 
stroke, although variable-stroke pumps 
find some application.: In constant- 
stroke pumps, quantity pumped is usu- 
ally adjusted by opening a bypass at 
some point before stroke is complete. 
Designs differ mainly in whether by- 
passing is done by ports or by a valve. 


PORT-CONTROLLED PUMPS 


Typical of port-controlled constant- 
stroke pumps is the widely used de- 
sign of Fig. 7. The central pump bar- 
rel contains a closely fitted plunger 
having a helical recess cut in it. Posi- 
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7 Typical constant- 
stroke pump has a 
plunger with a helix 
cut in it. Helix con- 
trols opening, closing 
of ports, thus meter- 
ing the fuel and tim- 
ing injection. Helix 
position is determined 
by a governor-control- 


ily 


it 
shit 


a Cutaway views of three stages in pumping operation show principle 
of constant-stroke port-controlied pump. With plunger all the way 
down, fuel fills the pump chamber. As plunger rises, it closes ports 
and puts oil under pressure until delivery valve opens. As stroke con- 
tinves, helix opens bypass port, pressure drops and delivery valve is 
snapped shut. Turning plunger changes time when helix uncovers bypass 


Suction chamber 
/ 


In constant-stroke valve - controlled 
pump, plunger upstroke delivers fuel 
through discharge valve until spill valve 


opens and relieves pressure. Control 
shaft, governor-actuated, adjusts clear- 
ance between spill-valve tappet and stem 


In another constant-stroke vaive- 

controlled pump, a needle valve de- 
termines fuel quantity discharged. Control 
lever acts on helix of needle valve to 
move it in or out, changing area of the 
inlet orifice and thus quantity pumped 


ll individual pump cylinders stand ra- 

dially around central rotary valve. 
Wobble plate drives pump plungers. Cen- 
tral valve carries a triangular land to 
control port opening and closing. Moving 
valve endwise changes position of land 
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tion of this helix in relation to ports in 
the barrel determines amount of fuel 
discharged, as will be seen later. Action 
of a cam, located below the pump, lifts 
plunger and spring action returns it. 
A bushing encloses the pump barrel, 
carrying a pinion which engages a rack 
actuated by the governor. With this 
arrangement, governor action can 
change angular position of plunger 
without interfering with its reciprocat- 
ing action. A transfer pump keeps in- 
jection-pump suction line filled with 
oil so ports are always submerged. 

Operating Principle. As shown in Fig. 
8, both inlet and bypass ports are 
open when plunger is at bottom of its 
stroke. Fuel fills space above plunger 
and flows through vertical groove to 
fill helical recess. As plunger starts up- 
ward it closes ports and traps oil above. 
Pressure builds up in pump, spring- 
loaded discharge valve opens and fuel 
flows to the nozzle. When pressure at 
nozzle reaches desired injection level, 
its spring-loaded needle valve opens 
and injection starts. It continues until 
plunger has risen enough to cause up- 
per edge of helical recess to uncover the 
bypass port, which releases pressure. 
Both nozzle valve and pump delivery 
valve snap shut and cycle repeats. 

It can be seen that amount of fuel 
injected depends on how long it takes 
for the helix to uncover the bypass 
port. This in turn depends on the plung- 
er’s position in the barrel, which is 
controlled by the fuel rack and gover- 
nor. With the plunger turned far enough 
to the right for the vertical groove to 
register with the bypass, the pump 
builds no pressure because there is al- 
ways a connection between the space 
above the plunger and the bypass port. 
This is the stop position. As the con- 
trol rack turns plunger to left, time 
between closing of ports by plunger top 
and uncovering of bypass by helical 
groove becomes longer, increasing du- 
ration and amount of injection. Pumps 
of this design are built as single units 
like Fig. 7, or with a number of barrels 
and plungers in a single housing. 


VALVE-CONTROLLED PUMPS 


Constant-stroke pump of Fig. 9 oper- 
ates on the “spill-valve” principle. Fuel 
enters a suction chamber and flows 
through a suction valve into the pump 
barrel on the plunger downstroke. On 
the upstroke, pressure lifts the dis- 
charge valve and fuel flows into dis- 
charge tubing until a spill valve opens 
to bypass fuel back to suction cham- 
ber. This releases pressure and dis- 
charge valve snaps shut. 

The rocker and tappet assembly for 
the spill valve is so arranged that the 
control rod, which is governor-actu- 
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ated, changes clearance between tappét 
and valve stem. At full load, clearance 
is great and plunger moves a consider- 
able distance before rocker opens spill 
valve. At partial loads, clearance be- 
comes less and effective pump stroke 
decreases. 

Wobble-Plate Design. Another valve- 
controlled constant-stroke pump is 
shown in Fig. 11. Individual pump cyl- 
inders stand radially around a central 
rotary valve. Drive unit has a vertical 
takeoff for the governor and powers a 
wobble plate which gives reciprocating 
motion to injection-pump-plunger push 
rods. Central valve turns at wobble- 
plate speed. 

After passing through transfer pump, 
strainer and filter, fuel flows to a recess 
formed by a spool-like reduction in 
diameter of the rotary valve. Valve 
ends fit closely in the bore, preventing 
any escape of fuel endwise. The middle 
spool-like section of the valve has one 
triangular section or Jand, which has 
the samie diameter as the spool ends. 

Fuel flows from the valve recess to 
the space ahead of the injection-pump 
plunger, by way of a port, and excess 
fuel returns to the chamber in the same 
way. As the plunger moves in the dis- 
charge direction, the central valve ro- 
tates to a position where the triangular 
land starts to close the port. Plunger 
motion then builds up pressure until 
the delivery valve at the end of the 
plunger space opens and fuel flows into 
discharge tubing. Continued valve ro- 
tation puts triangular land past port 
opening, relieving pressure in plunger 
chamber. Excess fuel returns to the 
valve chamber through the port. 

Quantity Control. Control of amount 
of fuel injected is effected by moving 
rotary valve endwise, thus changing 
position of triangular land in relation 
to port. When apex of triangle is oppo- 
site port, land closes port for a brief 
interval only and fuel delivery is short; 
when base of triangle comes opposite 
port, greater width of land closes port 
for a much longer time, and delivery 
is increased proportionately. 

Operating from the main drive unit, 
rotary valve turns at same speed, while 
wobble-plate action is such that indi- 
vidual injection plungers stand at dif- 
ferent stroke positions at any one time, 
and therefore in different relations to 
rotary valve. Wobble-plate action, and 
its timing with rotation of valve, per- 
mits the single valve to serve each in- 
jector in turn. 

Needle-Valve Design. Fig. 10 shows 
another valve-controlled constant- 
stroke pump designed specifically for 
small engines. The plunger is cam oper- 
ated. Fuel enters the pump chamber 
through an orifice whose area is regu- 
lated by a needle valve. Action of gov- 


ernor-actuated control lever moves 
needle valve in or out to pass more or 
less fuel to pump chamber. 

After passing needle valve, fuel flows 
into the chamber as long as fuel-inlet 
port is left open by plunger. In its low- 
est position, upper edge of plunger 
opens inlet port approximately half 
way. Fuel delivery commences when 
upper edge of plunger, during upstroke, 
closes inlet port. Fuel injection termin- 
ates when lower edge of plunger head 
reopens inlet port and cuts off delivery. 
Fuel displaced by plunger after cutoff 
is returned to inlet manifold through 
drilled passage in plunger head. 

Variable-Stroke Pumps. Thus far all 
pumps pictured and discussed have 
operated with a constant stroke. 
Changes in pump discharge required to 
meet variations in load can also be 
produced by altering length of pump 
stroke. In one design, for example, in- 
dividual fuel pumps cluster around a 
single cam drive. By extending or with- 
drawing the single driving cam, gov- 
ernor changes pump stroke and amount 
of fuel delivered. Fuel cam can be 
moved to change injection timing. 

In another case, individual pump 
cylinders mount above a camshaft that 
is really a shaft within a shaft; the 
center being movable longitudinally. 
This motion retracts or protrudes the 
cams to change pump stroke as needed. 


UNIT INJECTORS 


Unit injectors, a relatively recent de- 
velopment, combine the pump, fuel 
valve and nozzle in a single housing, 
thus eliminating discharge tubing. This 
permits extremely high injection pres- 
sures, up to about 20,000 psi in some 
designs. 

The unit injector of Fig. 12 consists 
of a helix-grooved plunger in a barrel 
with ports: the plunger is driven down 
by a cam-actuated rocker arm against 
the resistance of a spring; a governor- 
actuated control rack turns the plunger 
to position the helix with respect to the 
ports. Below is the delivery valve and 
nozzle. Fig. 14 shows another unit-in- 
jector design and Fig. 13 illustrates its 
operation. 

Unit-Injector Operation. As can be 
seen in Fig. 13, the plunger has a helical 
groove in its side, connected to the 
space under the plunger by a passage. 
There are two ports on one side, an 
inlet port and a bypass port above. 
With plunger in highest position, fuel 
enters inlet port until lower edge of 
plunger closes it and pressure rise be- 
gins. When pressure reaches proper 
level, oil discharges through the nozzle 
valve. As downstroke begins, lower 
edge of helix passes the bypass port, re- 
leasing pressure, and spring closes noz- 
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12 Unit injector has 
plunger with helix 
and spring-loaded de- 
livery valve below. A 
rocker arm pushes the 
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} Diagrams show principle of unit injec- 
tor of Fig. 14. Fuel enters below plun- 


ger. 


Downstroke closes inlet port, raises 


pressure; oil discharges until edge of helix 
on plunger opens bypass port above inlet 


1 Fuel nozzle for pump-injection system 
has a spring-loaded valve seating near 


the orifice. Valve is operated hydraulically 


by the pressure of the fuel oil delivered 


from injection pump at timed intervals 


] Another nozzle 

design for pump 
injection. Note re- 
movable nozzle tip 
and spring-loaded 
hydraulically actu- 
ated needle valve 


ii 


a” 


] 4 Partial cutaway view shows 

plunger and helix, bypass 
and inlet ports, discharge valve 
of unit injector diagrammed 
in Fig. 13. Note governor-actu- 
ated control rack to turn plun- 
ger and change helix position 


1 5 Spray valve for a common-rail 

engine has spring to hold it 
closed against fuel pressure until 
lifted by rocker arm, which is ac- 
tuated from the engine camshaft 


1 Cutaway enlargements of noz- 

tle tips show, left, multiple- 
hole nozzle with a needle valve 
having differential-area design for 
snappy lift and, right, a nozzle with 
a pintie in a single large orifice. 
Pintle shape sets pattern of spray 
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zle valve. Bypass continues to stroke 
end. It can be seen that turning the 
plunger changes the effective stroke. 


SPRAY VALVES, FUEL NOZZLES 


Variously referred to as either valve 
or nozzle, this part of the injection sys- 
tem usually performs both functions. 
It opens and closes the passage to the 
cylinder space and it converts the high- 
pressure oil into a spray of desired 
pattern. 

For the typical common-rail injec- 
tion system, under substantially con- 
stant pressure, a mechanically oper- 
ated valve is needed. Fig. 15 shows such 
a device, with a spring holding the 
needle valve closed against the fuel 
pressure. The rocker, actuated by push 
rods from the camshaft, lifts the valve 
in proportion to the amount and dura- 
tion of injection needed. 

Differential Area. In pump-injection 
systems, the pressure rise created by 
the plunger’s discharge stroke can be 
made to actuate the valve hydraulical- 
ly. Such valves are usually of the dif- 
ferential-area type. This design is ne- 
cessitated by the fact that if the valve 
opens when pressure in the discharge 
tubing reaches a certain point, opening 
of the valve and beginning of flow will 
cause a drop below this pressure. Un- 
less some special arrangement is made, 
valve will then close. The differential 
action illustrated in Fig. 16-18 solves 
this problem. 

Oil pressure acts first on the annular 
area and when pressure rises to proper 
point, needle lifts. As soon as valve tip 
leaves seat, pressure begins to act on 
valve tip as well. The result is a sub- 
stantial increase in area to compen- 
sate for the drop in pressure follow- 
ing opening. 

Nozzle Tips. Most fuel valves con- 
sist of two parts, a nozzle holder or 
body, which contains the mechanism, 
and a nozzle tip, which forms the spray. 
The holder usually fastens to the cyl- 
inder head by a yoke and studs. Design 
depends largely on the shape of spray 
pattern required by a particular en- 
gine’s combustion chamber (more 
about this later). Common nozzle types 
are single- or multiple-hole, and pintle. 

Axis of a single hole may be the same 
as that of the nozzle or at an angle to 
it; the jet produced is conical, having 
an angle of about 4 to 15 deg. At an 
angle greater than 12 deg any slight 
inaccuracy in manufacture may dis- 
turb the uniformity of the jet cone; 
the wider the angle the more likely that 
&@ major part of the fuel will be in- 
jected unevenly. 

Single-hole nozzles offer the advan- 
tage of a fairly large opening even in 
small high-speed engines, which usu- 
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ally means less operating trouble. They 
are used in engines where combustion- 
chamber shape creates turbulence and 
there is thus less need for a finely atom- 
ized and wide spread spray. 

Multiple-hole nozzles find most use 
in open-chamber designs (see next page 
for typical examples) where it is neces- 
sary to distribute fuel spray to all parts 
of a wide shallow chamber. The more 
spray openings, the smaller each be- 
comes and the more necessary it is that 
fuel be clean. 

Pintle nozzles are fitted with valves 
whose ends carry a shank or pin, Fig. 
18, the shape of which is made accord- 
ing to the spray pattern desired. The 
pintle reaches into the nozzle orifice 
to form an annular space. By suitably 
shaping the pin, the designer obtains 
either a hollow cylindrical jet of high 
penetrating power or a tapered spray 
with an angle up to about 60 deg. 


DIESEL COMBUSTION 


Because the diesel handles the en- 
tire job of vaporizing, igniting and mix- 
ing inside the cylinder in an extremely 
short time, providing conditions essen- 
tial for good combustion becomes para- 
mount. What are these conditions and 
how are they attained in practice? 

Remember that nothing burns unless 
or until it is a gas. This means that the 
liquid fuel must be vaporized before 
it will start to burn. Compression of the 
air charge in the cylinder provides heat 
for vaporizing but heat alone is not 
enough if the fuel is to be completely 
vaporized, and burned, in the space 
of a few hundredths of a second or even 
a few thousandths of a second in high- 
speed engines. Vaporization can take 
place only from the surface of the 
liquid-fuel mass; for extremely rapid 
results required only answer lies in 
breaking the fuel mass into a large 
number of small particles, each pre- 
senting surface to heat. Also particles 
must spread over as large an area as 
possible to bring each particle into 
contact with heated air and to keep 
particles from being blocked by gas 
generated. 

Combustion Process. Emphasis on im- 
portance of vaporization should not 
lead to falsely picturing the combus- 
tion operation as one in which fuel 
turns to gas, gas mixes with air and the 
whole mixture is brought to ignition 
temperature. Actually while conditions 
like this exist at times, particularly 
just after ignition has begun (ignition- 
delay period) they are undesirable be- 
cause from this kind of burning comes 
knock and rough running. 

Under proper conditions, vapor ig- 
nites virtually as it forms, combustion 
proceeding directly from surface of fuel 


droplet. The steps of vaporization, mix- 
ing and ignition still occur but with 
extreme rapidity and in thousands of 
individual and scattered spots. Each 
particle traces an essentially separate 
path and, as it goes, absorbs heat, 
throwing off vapor which combines 
with surrounding air molecules. The 
process might be imagined as a shower 
of tiny meteors, trailing fiery gases in 
their wake. 

Search for Oxygen. As long as the 
hurtling particles meet fresh supplies 
of oxygen, burning continues. Motion 
through the air removes burned gases 
and exposes an ever-fresh surface to 
the oxygen until the particle is com- 
pletely consumed. But oxygen supply 
in the cylinder is definitely limited and 
each succeeding particle of fuel finds 
an atmosphere weaker in oxygen than 
did its predecessors and those arriving 
toward the end of the process find con- 
siderable difficulty in searching out the 
oxygen needed. 

Combustion Requirements. Thus suc- 
cessful combustion depends on: (1) fine 
atomization (2) high temperature for 
prompt ignition (3) high relative veloc- 
ity between fuel and air particles, and 
(4) good mixing of fuel and air parti- 
cles. Atomization, penetration and dis- 
persion of fuel depend largely on injec- 
tion system. Compression ratio, cylin- 
der dimensions, and cooling arrange- 
ments determine temperature condi- 
tions, while mixing depends on proper 
relation of injection pattern, air-intake 
system and shape of combustion space 
formed by cylinder head, walls and pis- 
ton crown. 


COMBUSTION CHAMBERS 


Simplest combustion chamber is the 
open type of Fig. 19. It may be defined 
as one in which, at time of injection, all 
air is contained in a single space. Noz- 
zle sprays directly into cylinder. Oil 
must be sprayed into this shallow space 
in such a way as to meet all air but 
without impinging too heavily on pis- 
ton or cylinder walls. 

While both air and fuel are in mo- 
tion in all engines, fuel motion pre- 
dominates in open-chamber types and 
on it largely depends nature of combus- 
tion. Fuel is injected in a number of 
jets disposed to give best possible cov- 
erage of the space. These jets follow 
more or less definite paths with air 
space between, but as finer particles lose 
velocity, jets bush out and distribu- 
tion is better than might be imagined. 

To help bring fuel and air together, 
designers have made many adaptations 
from the simplest form of open cham- 
ber. The top of the piston crown is often 
made concave and sometimes is shaped 
so that combustion space becomes 
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OPEN CHAMBERS 
19 By coordinating shape and 20 


layout of piston crown, in- 
let port and valve, turbulent 
effect is produced. Chamber at 
top is 2-cycle, others 4-cycle 


roughly hemispherical. in such designs, 
piston approaches the cylinder head 
closely, only necessary mechanical 
clearance being allowed. Such changes 
from the flat disk-shaped combustion 
space tend to make establishing a good 
spray pattern easier. 

Air Motion. Improved mixing can be 
brought about by air currents which 
cut across the oil sprays, breaking them 
up and dispersing the particles in a 
more or less turbulent fashion. Thus 
the designer of open combustion cham- 
bers tries to make use of air motion 
set up when air enters the inlet port and 
such motion as might be set up during 
compression. By coordinating shape 
and arrangement of piston crown, inlet 
port and valve it is possible to intro- 
duce a turbulent effect. 

In general, open combustion chambers 
find widest use in medium- and large- 
bore engines operating at low and me- 
dium speeds. All-around performance, 
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TURBULENCE CHAMBERS 


Auxiliary chamber contains virtually full 
cylinder charge at compression’s end. Pis- 
ton forces air into chamber, setting up rapid 
rotary motion. Fuel injects into these turbu- 
lent air currents; good mixture is the result 


particularly at constant speed, is good. 
Although injection pressure must be 
relatively high for good penetration, 
compression ratio can be relatively low 
and starting characteristics are good. 
Special Designs. Difficulty is encoun- 
tered when high maximum speed and 
a wide speed range are desired, as in 
engines for mobile applications. Cor- 
rect proportioning of the spray is of 
major importance and the speed change 
unbalances it. The result is incomplete 
combustion and a blackened exhaust. 
In this connection it is worth noting 
that in a diesel the overcharging of only 
a small part of the combustion cham- 
ber will produce a dirty exhaust. 
Limitations on the suitability of 
open chambers for small-bore high- 
speed engines have led to development 
of a number of specialized designs, 
which may be grouped into four main 
classes: (1) turbulence chambers (2) 
precombustion or antechambers (3) air 


PRECOMBUSTION CHAMBERS 


y] Chamber contains about one-third of 

full air charge. With insufficient 
air, injected fuel tends to burn explo- 
sively, throwing unburned fuel into main 
chamber, mixing it with remainder of air 


cells, and (4) energy cells. Typical ex- 
amples of each are shown above. Let's 
take a brief look at each type (for a 
comprehensive discussion, see 
PowER June 1945 pp 92-94). 

Turbulence Chambers. Here, fuel in- 
jects into an auxiliary chamber sepa- 
rated from the cylinder by an orifice or 
throat. This space, which holds virtu- 
ally full cylinder charge at end of com- 
pression, is shaped to create highly tur- 
bulent conditions. 

Most turbulence chambers, Fig. 20, 
approximate a sphere in shape and may 
be located in the cylinder head or at 
one side of the block. In operation, pis- 
ton forces air charge into the chamber, 
setting up a rapid rotary motion. Veloc- 
ity through the throat increases as the 
piston rises, reaching a peak somewhat 
before top center. The fuel nozzle in- 
jects into the turbulent air currents and 
good mixing results. The objection that 
in flowing through the throat the aif 
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AIR CELLS 


22 In the air-cell system, space 

in piston, or head, traps air 
during compression. After piston 
starts down, pressure difference 
causes air in cell to flow out in- 
to combustion space, creating tur- 
bulence. Simple air cell is shown 
immediately above; air cell with 
turbulence chamber appears at top 


loses heat is met by arranging for a low 
rate of cooling at the throat or by em- 
ploying a lining which is separated 
from the head or cylinder casting by a 
thin air space. 

Precombustion Chambers. At first 
glance precombustion chambers seem 
much like turbulence chambers. The 
basic principle differs markedly, how- 
ever. In a precombustion chamber sys- 
tem, the auxiliary chamber does not 
contain the full air charge but only a 
part of it, the remainder being in the 
cylinder space, Fig. 21. Essentially, the 
Pprecombustion chamber provides a 
quiet space in which fuel starts to burn 
with insufficient air. This excessively 
rich mixture tends to explode, throw- 
ing unburned fuel into main chamber 
and mixing it thoroughly with remain- 
ing air. The precombustion chamber is 
usually more or less cylindrical in 
shape; fuel nozzle is on chamber’s long 
axis and directs oil spray at throat. 
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ENERGY CELLS 


23 Energy cells differ from air 

cells, which trap and give up 
an air charge: fuel is blown into 
the energy cell and burns there, 
using air in the cell. Products 
of combustion blow back into main 
chamber to create turbulence. In de- 
sign with double-lobe main cham- 
ber, piston forces air into cell, which 
contains less than 20% of main 
chamber volume. Nozzle sprays 
across its center where air is hot- 
test; between 1; and 1/2. of fuel 
mixes with air and burns. Remain- 
ing fuel enters cell and starts to 
burn there. Pressure in cell rises 
sharply, causing backflow to main 
chamber, which creates turbulence 
y] 4 In design shown in the sec- 

tional views, lower right, the 
main combustion chamber, roughly 
shaped to envelope of fuel spray, 
is cast into head with a small sec- 
tor outside cylinder bore. A passage 
connects with an auxiliary space 
entirely outside cylinder bore. Plug 
valve in passage permits closing- 
off auxiliary chamber to increase 
compression for fast starting when 
cold. Following basic energy-cell 
principle, part of fuel burns in 
main chamber, part in auxiliary. 
Backflow creates turbulent mixture 


Chamber is usually watercooled and 
contains about one-third clearance 
volume. 

Air Cells. In air-cell systems, nozzle 
injects fuel directly into main combus- 
tion space, where burning starts. A 
space is provided in the piston, or in 
some cases in the cylinder head, in 
which air is trapped during compres- 
sion stroke, Fig. 22. This air is at close 
to maximum pressure when piston 
starts down and pressure in main space 
starts to drop. Pressure difference be- 
tween air cell and cylinder causes air 
in cell to expand and flow out into main 
combustion space where it creates ad- 
ditional turbulence and insures com- 
plete burning. 

Energy Cells. Air cells and energy 
cells, Fig. 23, 24, are often confused. 
The distinction is made that fuel is 
blown into the energy cell and burns 
there, using the air in the cell; prod- 
ucts of combustion blow back into 


Section C-C 
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main chamber to create turbulence. It 
can be seen that this differs consider- 
ably from the system in which a cell 
simply stores and gives up an air 
charge. A major advantage claimed for 
the energy cell is that combustion in the 
cell creates a higher pressure and thus 
greater turbulence and leaves no idle 
air in the cell. 

In the design of Fig. 23, volume of 
energy cell varies from about 7 to 18% 
of main chamber volume. Piston forces 
air into energy chamber. Nozzle sprays 
oil across main chamber in direction of 
energy-chamber mouth. Between one- 
third and one-half the fuel charge 
mixes with compression-heated air and 
burns at once. 

Remainder of fuel enters energy cell 
and starts to burn there, being ignited 
from oil burning in main chamber. Cell 
pressure rises sharply, causing combus- 
tion products to backflow into main 
space, creating turbulence. 
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Lubrication of a diesel engine breaks 
down into three parts: (1) providing 
an oil film between shafts and bearing 
surfaces at main, crankpin and wrist- 
pin bearings (2) performing the same 
job for camshaft, valve gear and var- 
ious engine auxiliaries, and (3) main- 
taining an oil film between piston and 
cylinder walls. 

Lubrication Systems. Most engines 
have a pressure circulating system 
to lubricate main and connecting-rod 
bearings and many extend this system 
to include all camshaft, valve gear and 
auxiliary bearings. Diagrams at right 
show typical systems for large and 
small engines. Major difference lies in 
the provision for lubricating cylinder 
walls. In small engines, oil forced out 
of the ends of the crankpin bearings 
sprays into the crankcase, filling it with 
an oil fog. This oily mist, plus oil from 
wristpin ends in some designs, lubri- 
cates cylinder walls. Excess oil from 
various parts of the system returns to 
the crankcase for recirculation. 

In large engines, a separate mechan- 
ical forced-feed system is usually in- 
stalled for the cylinder walls. Number 
of feeds per cylinder depends on diam- 
eter. Usually each feed connects by 
tubing to an individual pump cylinder 
in a mechanical lubricator. 

Lubricators. A mechanical lubricator 
usually consists of a group of small 
reciprocating pumps mounted in a 
single casing, which serves as an oil 
reservoir. The pumps supply a meas- 
ured quantity of oil at each stroke and 
are driven from the engine by an eccen- 
tric, crank and ratchet, or gearing. 
Amount of oil fed by each cylinder is 
usually separately adjustable; control 
is by varying pump stroke or changing 
position of sleeve ports. In most cases, 
a sight feed keeps oil flow visible. 

Oil particularly suited for cylinder 
lubrication may be used in the lubrica- 
tors. Of the oil that is fed to the cylin- 
ders, part stays on the walls, part is 
burned by exposure to hot gas, and part 
drains away. In some cases, excess oil, 
with its contaminants, is caught and 
drained off to waste or to a separate 
tank for reclaiming. In most cases, ex- 
cess oil drains off cylinder walls and 
joins the oil in the crankcase. 

Wet and Dry Sumps. Many engines 
have what is known as a wet sump; 
that is, oil is stored in the crankcase 
or in a sump integral with the crank- 
case. Where it is desired to eliminate 
crankcase “fog,” which may cause ex- 
cessive cylinder wall lubrication, the 


Lubricating the Diesel 


dry sump arrangement is used. This 
includes a storage tank outside the 
engine and oil drains from the crank- 
case as fast as it returns. 

Auxiliaries. The complete pressure- 
lubrication system includes a pump, 
often a gear unit, driven from the en- 
gine. In some cases an auxiliary pump, 
motor-driven, is also installed to sup- 
ply lubrication before engine reaches 
speed and after shutdown. The system 
usually includes a strainer or a filter, 
or both. An oil cooler is frequently 
employed to hold oil temperature 
within desired limits. 


LUBRICATION PROBLEM 


It is not too difficult to find a lubri- 
cant to perform the work outlined 
above, nor to devise a satisfactory 
system for delivering the lubricant to 
the desired spots in the right amounts. 
The difficulty arises from the fact 
that conditions involved in engine op- 
eration cause all known lubricants to 
deteriorate in service. This occurs in lu- 
brication of most machinery; the high 
temperatures and pressures of diesel 
work make the action much faster. 
This also represents the difference be- 
tween lubrication of large low-speed 
engines and small high-speed units. 
The same kinds of changes take place 
in each case, but in large engines they 
occur at a slower rate and in a much 
larger body of oil. Consequently, the 
results, which are much less evident 
over normal operating periods, are 
likely to be regarded as less critical. 

Oil Deterioration. Lubricating oils 
deteriorate in service because of 
changes that take place in the oil itself 
and because of contamination from 
outside sources. Let’s look first at 
changes that occur in the oil itself. 

High temperatures, particularly in 
the piston-ring area, cause petroleum 
oils to crack or break down in molec- 
ular structure. Carbonaceous and tarry 
products result that play a part in 
ring-sticking and other troubles. 

Oxidation also takes its toll. Com- 
bination of petroleum hydrocarbons 
and oxygen forms organic acids of two 
general types: (1) volatile acids having 
low molecular weights and low boiling 
points, which are usually highly corro- 
sive, and (2) acids having high mo- 
lecular weights and high boiling points 
which play a part in formation of gums 
and lacquers. 

These oxidation products lie at the 
root of a number of the diesel’s lubri- 


cation problems. If allowed to become 
sufficiently concentrated, organic acids 
attack certain bearing metals, causing 
pitting and failure. Also they react 
with remaining parts of the oil to form 
sludges. Chemically, sludge may be 
defined as precipitated oxidized hy- 
drocarbons. Sludge deposits in valve 
chambers, sumps, on filters and strain- 
ers, and in the oil cooler. 

Acid-reaction products are also 
blamed by some for varnish deposits 
on pistons, valve stems and other metal 
parts. These hard, black films occur 
when oxidation products, soluble in 
oil up to a certain point, deposit on 
heated metal surfaces. On valve stems, 
varnish may cause sticking or burning 
and on pistons it promotes ring sticking. 

Outside Contamination. These lubri- 
cation problems result from changes 
that take place in the oil itself as a 
result of exposure to heat and air. 
Contamination from outside sources 
contributes to these problems and adds 
new ones. In the cylinder, products of 
combustion — ash, carbon particles or 
soot, unburned “heavy ends” of the 
fuel, and water—mix with the lube oil. 
Ash, carbon and soot help to build up 
ring deposits. Unburned fuel may be 
cracked or oxidized in the high-temp- 
erature zone, making a resinous gummy 
material that forms a binder for soot 
or carbon particles. 

Unburned fuel that finds its way 
past the rings and into the crankcase 
dilutes the lube oil. For every gallon 
of fuel burned, about a gallon of water 
forms as a combustion product. This 
normally passes out the exhaust as 
vapor but some of it may condense, 
particularly on the lower parts of the 
cylinder liner. This prevents proper 
wetting of surfaces by oil and in com- 
bination with hydrogen sulphide or 
sulphur dioxide may cause corrosion. 

Water that reaches the crankcase 
may cause mayonnaise-like emulsions, 
which accumulate over screens and in 
the circulatory system. As water also 
tends to increase the activity of or- 
ganic acids, it may accelerate corro- 
sion of bearings and other parts. 

The engine itself may form another 
source of contamination. Metallic ox- 
ides, which accumulate in the lubricant 
in service, act as powerful catalysts 
and hasten the oil’s deterioration even 
though present in amounts as small as 
fractions of 1%. 

Foreign Matter. Dirt and dust may 
enter the cylinders through the air- 
intake system, particularly if filters 
are in poor shape, and may enter the 
crankcase through the breather if it 
is not protected. Under operating con- 
ditions oil film on cylinder walls is of 
microscopic thickness and thus even 
smallest dust particles have a deadly 
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abrasive action. Further contamination 
may result from small metal particles 
off wearing surfaces. 

Solving the Problem. Lubricating the 
diesel is, on the evidence, a tough as- 
signment. Yet it is accomplished suc- 
cessfully. How? For one thing, refiners 
are producing ever better lubricants. 
These oils are refined to have suitable 
physical characteristics and, even more 
important, desired chemical character- 
istics. Considerable research has been 
done to increase the resistance of oils 
to oxidation. This has been accom- 
plished to some extent by improved 
refining and also by adding oxidation 
inhibitors. Still other additive com- 
pounds may be used to produce so 
called detergent oils, that is, oils which 
tend to keep oxidation products dis- 
persed and suspended. 

The operator plays his part by main- 
taining engines and accessory equip- 
ment in good mechanical condition, 
thus reducing contamination by blow- 
by, condensation and foreign matter. 
Finally, he can, by adopting a sound 
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Pressure-lubrication sys- 
tem of small high-speed 
engine: pump forces oil to 
filter, then distributes it to 


HH valve mechanism. Oil flows 
through con rod to wristpin 


program of lubricating-oil purification, 
eliminate the unavoidable decomposi- 
tion and contamination products, 
maintaining the oil at or near its 
original state of effectiveness. 

Lube-Oil Treatment. Various methods 
can be employed to remove some or 
most of the contamination that occurs 
in service. Treatment may be carried 
out in any one of three ways, or in a 
combination of them: (1) batch treat- 
ment, (2) continuous total treatment, 
and (3) continuous bypass treatment. 
In the first, oil charge is withdrawn and 
treated at one time for later replace- 
ment. Where rate of oil circulation is 
not rapid and with certain types of 
equipment, it may be possible to treat 
the entire charge as it circulates, but 
most common method is to bypass a 
portion of flow (about 10% say) to 
treating equipment. With this arrange- 
ment, condition of a portion of the oil 
is being restored continuously, which 
keeps total amount of impurities below 
danger point and avoids need for large 
treating facilities. 


y] In a large engine, pump takes suction from sump, forces oil 

through strainer and cooler to an engine header supplying all 
bearings and working parts. Note use of telescopic pipe to re- 
turn oil from cooled piston; separate lubrication for cylinders 


Treating Methods. Space does not 
permit discussing here the many types 
of treating equipment available (see 
Power, July 1945, pp 88-90, Aug pp 
92-94; Jan 1941, pp 70-73, Feb pp 60- 
62). Mechanical methods include cen- 
trifuging and various forms of filtra- 
tion. Centrifuging separates out impur- 
ities by differences in specific gravity. 
In mechanical filters the oil is passed 
through materials such as cotton or 
glass fiber, cellulose, yarn or waste, or 
between closely stacked disks; foreign 
particles are caught and held. 

Another class of lube-oil purifiers 
uses adsorbent materials to filter out 
foreign matter and to adsorb acids and 
oxidation products. Medium may be 
Fuller’s earth, bauxite, bentonite, or 
combinations of these materials. 

Mechanical filtration is usually em- 
ployed on a continuous bypass ar- 
rangement; centrifuging and purifica- 
tion with adsorbents may be handled 
either on a batch or bypass basis. There 
is a tendency to combine treating meth- 
ods to obtain best features of each. 
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Typical Modern Diesels 


Previous pages have discussed in 
some detail the nature of the various 
engine parts and the role each plays 
in operation. To complete the picture, 
these pages describe typical diesels, 
showing how individual parts are com- 
bined into units designed to handle 
specific kinds of power jobs. 

Engine Types. Various methods of 
dividing diesels into broad types or 
classes have been proposed, and all 
have been criticized. By far the most 
common classification is by speed, al- 
though no agreement obtains as to what 
constitutes low speed and what high. 

Engines are often grouped according 
to the use to which they may be put — 
stationery, marine, automotive, etc. 
This is not entirely satisfactory, be- 
cause the same engine, with only minor 
changes, might be used for any of the 
listed services. A somewhat similar dif- 


ficulty arises when engines are classi- 
fied according to duty — heavy duty, 
intermittent duty, etc. For example, an 
engine intended primarily for intermit- 
tent service (automotive, mobile ma- 
chinery, etc) might be applied success- 
fully to continuous service (power gen- 
eration, marine propulsion, etc) if the 
speed were reduced and the engine de- 
rated accordingly. 

Definitions. For the sake of conve- 
nience, and without any intention of 
setting up generally acceptable classi- 
fications, we shall refer in the following 
to engines operating at speeds below 
about 350 rpm as Jow-speed and those 
above 1200 rpm as high-speed. The 
great majority are in the range between 
these limits and might be termed me- 
dium-speed engines. 

Engine output depends on cylinder 
size, mean effective pressure, number of 


cylinders and speed. In most cases, an 
engine “model” represents a specific 
design in a specific cylinder size. For 
economy in manufacture, most build- 
ers limit their line to a relatively small 
number of models, which can be adapt- 
ed to a wide range of capacity require- 
ments by changes in number of cylin- 
ders and speed. To give some idea of 
size in the following engine descrip- 
tions, we will take horsepower per cyl- 
inder, over the rated speed range, as 
a measure, calling over 200 hp per 
cylinder large and below 25 hp per cyl- 
inder small. Again the great majority 
is in the medium group. 

General Notes. All engines shown are 
either specifically designed for station- 
ary service or adaptable to it. Units 
have been selected to give a wide 
variety of types, designs, sizes and 
speeds. Captions must necessarily be 
brief; careful study of the sectional 
views will show many features of in- 
terest to which reference could not be 
made for lack of space. 
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OS type with motor-driv- 


LEFT: A large low- 

“SN speed double-acting 2- 
yy cycle engine. Note the 
crosshead construction, 
and arrangement nec- 
, essary for utilizing two 
| sides of piston. Unit 
is of port-scavenging 


en centrifugal blower 


RIGHT: Large, single- 
acting 2-cycle engine 
with trunk piston. It 
employs port-scaveng- 
ing with automatic air 
valves in the intake 
manifold. Scavenging 
pump is used on smal- 
ler units; the larger 
ones employ a blower 


DOUBLE-AND SINGLE-ACTING 2-CYCLE UNITS 


OPPOSED-PISTON AND V-TYPE 2-CYCLE ENGINES 


LEFT: Opposed-piston 2-cycle en- 
gine has a crankshaft at top and 
bottom. Space between the pistons 
forms combustion chamber. Scav- 
enging ports can be seen near pis- 
ton crowns, with manifolds at either 
side. An engine-driven blower sup- 
plies air. Pistons are oil-cooled 


RIGHT: V-type 2-cycle unit has a 
welded-steel frame. Uniflow scav- 
enging is employed, with ports on 
cylinder walls for intake, valves 
in head for exhaust. Engine-driven 
blower supplies air. The main 
bearings are underslung. Note the 
hinged-strap crankpin construction 


VERTICAL IN-LINE 4-CYCLE UNITS OF MEDIUM SIZE 


J] 


Medium-speed medium-size engine has a Note design of combustion chamber with Another fully enclosed 2-piece frame de- 
2-piece frame designed for full enclosure. fuel nozzles on each side; also special sign with through bolts. Valves seen in 
Recessed section houses the fuel pumps provision at liner top for good cooling the head are for air starting and relief 
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LEFT: 2-piece frame is parted 
at lower end of cylinder liner; 
lower section forms crankcase. 
Pistons are aluminum. The par- 
ticular unit shown is designed 
for turbocharging; the divided 
exhaust manifold can be seen 
at upper right. For stationary 
engines manifold is watercooled 


RIGHT: Cylinder block rests on 
centerframe forming crankcase; 
through bolts tie frame. Liner 
bolts to cylinder head. Wristpin 
bolts to saddle at top of con- 
necting rod. Camshaft is at up- 
per cylinder level, push rods 
are short. Fuel pumps are loc- 
ated at the cylinder-head level 


LEFT: 


Engine of medium size 
and speed features complete 
enclosure: watercooled exhaust 
manifold can be seen at upper 
left; hollow section of frame be- 
low is used as an intake mani- 
fold. Note the built-in air filters 


RIGHT: 
cylinder block and upper crank- 
ease; crankshaft is underslung. 
Jacket-water circulation is de- 
signed to insure good cooling 
in all zones; slots at top of 
liner carry water to the head, 
which is baffled for high-vel- 
: ecity flow over the combustion 

chamber and above exhaust port 


A single casting forms 


q 2 1 ( 


. LEFT: Engine has watercooled exhaust manifold; 
_ intake-air and inlet-cooling-water manifolds 
“ —s are cast integral with a heavily ribbed frame 


- RIGHT: Note caged valves (exhaust cage water- 
s cooled), piston cooled by oil spray, lubrica- 
tor connections about midway on cylinder walls , 


BELOW: Turbocharged engine has a welded- ~' 
steel frame. Note divided exhaust manifold with 
Insulated pipes leading to turbine, upper right 


BELOW: Longitudinal section of engine RIGHT: Another mobile-machinery gen- 


designed for mobile machinery and gen- erator-set design, with crankshaft under- 

. erator sets. Note timing gears at one slung from casting forming upper crank- 

> end of crankshaft, flywheel at other. case and cylinder block. Camshaft located 2 
Distributor injection system is used; dis- in crankcase with push rods enclosed. gem 


tributor block can be seen at the left Fuel pump is mounted outside covers a ( / 
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These are representative figures, performance of any particular engine may vary from 
these curves. Secure guarantee data from engine builder for actual cases 
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USEFUL WORK: Actual net power output of engine. This figure, divided by 
total energy of fuel, equals thermal efficiency 


JACKET LOSS: Heat absorbed from combustion zone by water in surrounding 
cooling jackets 


EXHAUST and RADIATION LOSS: Heat carried away in hot exhaust gas and 
heat radiated from engine and exhaust piping 


FRICTION LOSS: Friction of crankshaft, connecting-rod and other bearings, 
and pistons. This is dissipated as heat, adding to losses above 


Putting 


In addition to knowing how diesels 
work and how they are constructed, the 
user needs to know something about 
how they perform and how they can be 
applied most effectively. 

Efficiency. For any prime mover, the 
effectiveness with which it turns the 
heat in the fuel to useful shaft output 
is important. Roughly speaking, ther- 
mal efficiency is the measure of this 
effectiveness — the percentage of total 
fuel energy converted to useful work. 
On this score, diesels rank high. Regis- 
tering 34-35% thermal efficiency, they 
top all the widely used power produc- 
ers. What happens to the remaining 
65% of the fuel’s heat? The chart at 
lower left gives a typical heat balance 
for a diesel engine, with a gas-engine 
heat balance for comparison. It can be 
seen that biggest losses are to cooling 
water and in exhaust. Both offer pos- 
sibilities of recovery, as will be seen. 

From the efficiency point of view, the 
diesel has two other interesting char- 
acteristics. Efficiency does not vary 
greatly with size nor over a substantial 
load range. Thus small high-speed en- 
gines will be found to yield efficiencies 
only slightly lower than large low- 
speed units. Furthermore, the efficiency 
curve is relatively “flat,” so that part- 
load efficiencies are not much less than 
those at best load. 

The user wants to know more about 
engine performance than thermal effi- 
ciency. Basically, he wants to know 
how much power-generating capacity 
a given engine has, and how much fuel 
will be required to produce a given 
amount of power. To understand and 
compare engine ratings, we must first 
learn how they are determined. 

Capacity Rating. Capacity is meas- 
ured in brake horsepower, usually de- 
termined in the engine builder's shop 
by test of the actual engine purchased 
or of a prototype. This represents net 
power delivered to the shaft coupling. 
In general, this figure includes power 
required to drive engine auxiliaries, 
such as circulating pumps for lube oil, 
etc. Power for plant auxiliaries, (oil- 
transfer pumps, etc.) is not included. 

For a given cylinder size and stroke, 
engine output depends on the speed and 
the mean effective pressure (roughly 
speaking, the average pressure on the 
piston during the power stroke). In 
turn, mep depends on combustion and 
cooling characteristics. The more fuel 
burned in the cylinder, the higher 
the mep, but a point is reached where 
combustion is no longer complete and 
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Diesels Work 


the exhaust grows smoky, or where 
heat stresses exceed safe limits. For a 
given design, the manufacturer rates 
his engine on the basis of an mep that 
will insure satisfactory continuous op- 
eration. In practice, mep’s range from 
about 55 in some types of 2-cycle en- 
gines up to 125 psi, or more, in super- 
charged engines. 

Rating Standards. Capacity of a diesel 
engine is affected by temperature and 
barometric pressure of intake air and 
hence by the altitude at which the en- 
gine operates. To make corrections un- 
necessary for the average installation, 
the standard sea-level rating specified 
by the Diesel Engine Manufacturers 
Association (DEMA) holds good up 
to 1500 ft altitude, with atmospheric 
temperature not in excess of 90 F and 
barometric pressure not less than 28.25 
in. Hg. Engines to operate at altitudes 
above 1500 ft must be derated. The 
“Standard Practices” published by 
DEMA includes a derating curve for 
altitudes up to 15,000 ft. An engine at 
5000 ft will turn out about 85% of its 
sea-level rating while one at 10,000 ft 
is good for about 67%. Where engine 
must operate at intake temperatures in 
excess of 90 F, manufacturer should be 
asked to make his guarantee on the 
basis of the actual temperature. 

Fuel Consumption. Guarantees of fuel 
consumption are expressed in lb of fuel 
per net brake horsepower hour at one- 
half, three-quarters and full load when 
operating at rated speed. Fuel oil is 
taken as having a high heating value 
of 19,350 Btu per lb. Fuel consumption 
of gas-burning and dual-fuel diesels is 
guaranteed in terms of Btu per net 
bhphr, based on the Jow heat value. 
Pilot-oil consumption of such engines 
is based on high heat value, taken as 
19,350 Btu per lb. All sea-level fuel 
consumption guarantees are contingent 
on the following: (1) intake-air tem- 
perature between 40 and 90 F (2) ba- 
rometric pressure between 28.25 and 
30 in. Hg, and (3) fuel to conform to 
engine builder's specification. 

The difference in practice between oil 
and gas fuels deserves a word of 
explanation. Because gas fuels vary 
widely in heating value, engine per- 
formance is expressed in terms of Btu 
per net bhphr, without reference to any 
specific fuel. To find the consumption 
of any particular gas, divide the guar- 
antee figure by the low heating value 
of the gas, in Btu per cu ft. 

Typical Performances. Curves on fac- 


ing page show typical performances of 
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diesels and gas engines at full and 
partial loads. Although curves go down 
to 20% load, it is not customary to 
guarantee fuel consumption at less 
than half load because of difficulty in 
securing accurate, reproducible results. 
In general, large low-speed engines 
show slightly better fuel rates than 
small high-speed ones. 

Data for gas engines is for 4-cycle 
units. Ordinary 2-cycle gas engines 
have full-load fuel consumption rates 
higher than those shown; injection of 
gas (see p 64) brings 2-cycle perform- 
ance close to that of 4-cycle. 

High-pressure-injection gas diesels 
show fuel rates generally comparable 
with diesels burning oil. Dual-fuel en- 
gines show full-load fuel-rates about 
as good as oil diesels (in some cases 
better), but fuel consumption increases 
rapidly at partial loads, the curve more 
nearly resembling that for a gas engine. 
Recent developments seem to indicate 
that performance comparable to or 
slightly better than oil diesels can be 
obtained. Supercharging tends to im- 
prove fuel rate of both oil-diesel and 
dual-fuel engines. Spark-ignition oil 
engines approach diesel economy. 

Operating Experience. [t should be 
noted that the figures given above rep- 


resent what might be termed “test” 
performance. Fuel consumption in ac- 
tual operation will run slightly higher, 
depending on how well the unit is 
operated and maintained and partic- 
ularly on the nature of the load served. 
The chart below gives actual fuel con- 
sumption data for 105 diesel plants, in 
terms of gross kwhr per gal. 

To estimate fuel consumption for a 
projected plant, best procedure is to 
calculate number of hours operation 
expected at various loads and multiply 
by either the actual guarantee given by 
the engine builder or typical data like 
those in the chart on the facing page. 
The sum of these multiplications is the 
total fuel requirement and cost can be 
figured from average local prices. 

Lubricating Oil. Consumption of lube 
oil depends heavily on local plant con- 
ditions and methods of operation and 
maintenance. Thus the only guide for 
estimating is consideration of actual 
experience, as shown in the chart below. 
Taking account of load on the proposed 
plant, kind of lube-oil system planned 
and expected operation methods, a 
rough idea can be obtained. 

Labor, Maintenance. Actual cases 
show that one operator can handle up 
to 5000 hp, although this cannot be 
considered average. It is probably safe 
to figure on one operator for plants of 
less than 1000 hp; total force depends 
on hours of operation and scheduled 
working hours per man. In _ small 
plants, the operator will have time 


LUBRICATING-AND FUEL-OIL ECONOMIES 
OF 105 FULL DIESEL PLANTS 
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exchange 


Hot-water__ / 


storage tank 


Exhaust-gas 
heoter 


Overflow 


C~EXHAUST HEAT MAKES STEAM; 
JACKET WATER HEATS FEED 


available for other work. How much 
depends on nature of load, convenience 
and accessibility of plant and amount 
of engine maintenance to be handled 
by operator. 

Amount of maintenance depends on 
engine design, nature of service and 
methods of operation. In general, total 
maintenance costs will be less where 
systematic procedures are followed. 
Analysis of the Report on Oil Engine 
Power Cost, over a period of years, 
indicates that a reserve of 1 to 2 mills 
per kwhr will cover maintenance and 
supplies for the average plant. 

Investment. Cost of a complete diesel 
plant, exclusive of buildings, varies 
with number of engines, kind of cool- 
ing system and other design features, 
but may be taken as ranging from $120 
to $240 per kw. Large plants generally 
show lowest unit costs. Addition of 
buildings, or alterations to existing 
structures, bring these figures up to 
about $150 to $275 per kw. 

Diesels have proved themselves in a 
wide variety of applications. For gen- 
eration of electric power, in municipal- 
ly or privately owned central stations, 
or in isolated plants, they generally 


show economic advantages where total _ 


plant capacity is of the order of 15,000 
kw or less. 

Industrial applications are numer- 
ous. A large number of diesels drive 
industrial machinery directly — cotton 
gins, flour mills, refrigeration compres- 
sors for ice-making, cold-storage and 
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A-JACKET HEAT MAKES HOT WATER 


Acts as feed- 
woter heater 


Acts as 
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B- JACKET PLUS EXHAUST MAKES HOT WATER Ly 


Silencer.~-F 


steam 


Jacket-woter 
circuit 


air conditioning, pumps, pipeline com- 
pressors, etc. Here simplicity of instal- 
lation and compactness enters the pic- 
ture as well as purely economic con- 
siderations. 

The diesel proves highly suited to 
standby and emergency power applica- 
tions. Quick-starting and freedom from 
standby costs, simplicity of installation 
and compactness are advantageous in 
such cases and the non-hazardous na- 
ture of the fuel is often important. 


Shop space to 
be heated 


Pipe 


D- JACKET HEAT WARMS AIR 


Exhaust’ 


E- EXHAUST HEAT 
WARMS AIR 


Heat Recovery. Power-generation in 
industry frequently requires production 
of process heat. This presents an op- 
portunity to recover much of the 65% 
of fuel energy that is unavoidably lost. 
Diagrams above show typical methods 
of heat recovery, of which there are 
many. High efficiency of diesels should 
not cause prospective users to overlook 
the substantial opportunities heat-re- 
covery offers to make diesels even more 
efficient and useful in industry. 


Power is indebted to the following 
manufacturers of diesel engines and 
equipment for technical data used in 
preparation of this special section: 


Aircraft & Diesel Equipment Corp, 
American-Bosch Corp, American Loco- 
motive Co, Atlas Imperial Diesel En- 
gine Co, Baldwin Locomotive Works, 
Buckeye Machine Co, The Buda Co, 
Caterpillar Tractor Co, Chicago Pneu- 
matic Tool Co, Clark Bros Co, Inc, 
Cleveland Diesel Engine Div, General 
Motors Corp; Climax Industries Inc; 
The Cooper-Bessemer Corp; Cummins 
Engine Co; Detroit Diesel Engine Div, 
General Motors Corp; Diesel Engi- 
neering & Mfg Corp; Electro-Motive 
Div, General Motors Corp; Enterprise 
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Sheppard Co; Sterling Engine Co; 
Superior Engine Div, The National 
Supply Co; The Union Diesel Engine 
Co; Venn-Severin Machine Co; Wash- 
ington Iron Works; Waukesha Motor 
Co; Witte Engine Works; Wolverine 
Motor Works, Inc; Worthington Pump 
& Machinery Corp. 
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James H McGraw 


1860 - 1948 


James H McGraw, founder of the McGraw-Hill Publishing 
Company, died February 21 in San Francisco. Born in 
Panama, Chatauqua County, New York, he was 87 years old 


>THE HALF CENTURY, from the beginning of James H 
McGraw’s business career to his retirement as chairman of 
the McGraw-Hill board of directors, saw industrial publishing 
come of age. His dissatisfaction with the “paste pot and 
shears” journalism of the early days and his lifelong adher- 
ence to the philosophy of editorial leadership had much to do 
with this development. 

Starting life as a teacher, Mr McGraw in 1884 left his 
principal's desk in a district school to sell subscriptions for 
American Journal of Railway Appliances, Street Railway 
Journal, and a new little magazine called Steam, which 
became Power that same year. Two years later, for the 
hard-won sum of $2500. he bought an interest in the struggling 
young company that had given him his start. Thus the 
teacher began his career in publishing, and as a publisher 
became once more a teacher, with the whole world of industry 
for a school room. 

Characteristically. when his associates failed to see that 
the advent of electric traction doomed the horsecar, he stood 
frm for his principle of editorial leadership. The company 
broke up and he established his own house. He took with 
him Street Railway Journal, which acquired an electrical 
editor immediately. By 1901 Mr McGraw was publishing 
Electrical World; \ater he acquired Engineering Record 
(now Engineering News-Record), Chemical and Metal- 
lurgical Engineering (now Chemical Engineering), and 
similar papers. 

Meanwhile John A Hill, who had left an engine throttle in 
the Far West to write for a locomotive paper, was building his 
own industrial publications. He purchased Power in 1902. 
In 1909 the book departments of the two companies consoli- 
dated as McGraw-Hill Book Co. 

In 1916, shortly after the death of Mr Hill, the McGraw- 
Hill Publishing Co was formed and acquired the Hill pub- 
lications. The new firm began with nine magazines. 

From these beginnings James H McGraw built an organiza- 
tion now publishing 34 scientific, engineering, industrial and 
business magazines. He built it on these principles: 

“The purpose of the modern business publication may be 
deseribed thus: 

|. To collect and disseminate experience of those engaged 
in a certain industry, profession or trade. 

2. To act as interpreter of events and developments. 

4. To serve as a leader of sound thought and policy. 

“\IL of these functions are important. but that which dis- 
linguishes a great paper from an ordinary one is the extent 
of the leadership it exercises.” 
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Mr McGraw fought all his life for high standards of 
ethics in publishing. He demanded truth in advertising. He 
and John Hill introduced sound circulation practices by 
being the first publishers to print in their magazines the 
total circulation figures. 

In the organization James H McGraw built there was no 
room for the ivory-tower editor. He insisted that editors 
maintain constant contact with the fields of their publications, 
that they actively participate in the affairs of their industries. 
“The good editor,” he said, “wears out the soles of his shoes 
rather than the seat of his pants.” 

Mr McGraw received many awards and honorary degrees. 
He himself endowed the James H McGraw Annual Award 
“to encourage constructive thinking for the advancement of 
the electrical industry.” 

On June 8, 1887, James H McGraw married Mildred F 
Whittlesey. They had four sons: James H Jr, now president 
and chairman of the board of McGraw-Hill, Harold W, 
vice-president in charge of McGraw-Hill building; Curtis W, 
senior vice-president and treasurer; and Donald C, vice- 
president in charge of manufacturing. They also had a 
daughter, Catherine, now Mrs John E Osmun of Madison, 

James H McGraw, someone said, had “a remarkably high 
standard of dissatisfaction.” That has a negative sound. But 
it was the reflection of an intense will to improve—to improve 
business publishing, to improve his own papers, to improve 
the industries they serve. It was his great gift to be able to 
communicate this will to his associates and through them to 
those of us not fortunate enough to know him personally and 
work with him during his active career. 
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In no other moderate size boiler unit can you get all of the outstanding advan- 
tages found in the Riley “RO” boiler unit. All of these advantages are well worth 
their costs and pay users handsome dividends in lower steam costs, lower mainte- 
nance and trouble-free continuity of operation. Riley “RO” boiler units are built to 
the same high standards as large central station units. 


Integral Economizer 


Riley “RO” boilers are equipped with a patented 
economizer section located at the rear of the unit 
and as an integral part of it. The use of this inte- 
gral economizer adds appreciably to the actual 
operating efficiency by more efficiently utilizing 
the heat of the gases, thereby reducing the heat 
loss up the stack. 


STOKER CORPORATION, Worcester, Mass. 


Boston New York Philadelphia Pittsburgh Buffalo Cleveland Detroit 
St. Louis Cincinnati Houston Chicago Denver Memphis St. Paul 
Kansas City LosAngeles Atlanta New Orleans Washington Seattle 


Water-cooled Furnace 


Water-cooled furnaces are used to permit high 
combustion efficiency by reducing furnace temper- 
atures; to minimize difficulties with clinkers and 
slag; and to give low furnace maintenance. All 
larger steam generating units use water-cooled 
furnaces. The same advantages occur from their 
use on moderate sized units. Riley uses 31” 
O.D. tubes for water walls. 


A survey of your power plant by a consulting engineer will possibly show 


ways of making surprisingly large savings in power costs. 
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Forged Hand Hole Covers 


Large diameter water wall headers equipped 
with forged hand hole covers are used with Riley 
“RO” boilers. These hand hole covers provide 
ready access to every water wall tube from outside 
the setting. Did you ever hear of a large steam 
generating unit where water wall headers were 
not equipped with hand hole covers? 


| Rugged Steel Casing 


The steel casing used with Riley “RO” boilers is 
No. 10 gauge and heavily reinforced to assure 
permanent air tightness and rigidity, practically 
eliminating air infiltration. It is not just a tin 
covering for appearance alone. 


Insulated Tile Setting 


Riley “RO” settings are heavily insulated with 
high temperature insulating blocks and mineral 
wool felt to give low outside casing temperatures 
and to reduce radiation loss to a minimum. 


American Brass Co. Chrysler Corp. Curtiss-Wright Corp. 

Monsanto Chemical Co. New Departure Bearing Eagle-Pitcher Lead Co. 
Packard Motor Car Co. Industrial Rayon Publicker Industries 

Goodyear Tire & Rubber Co. Hercules Powder Co. General Analine Works 
Standard Oil Co. of Calif. Pullman-Standard Car Co. Public Service Elec. & Gas Co. 
American Steel & Wire Co. Revere Copper & Brass Co. General Motors Corp. 

General Electric Co. U.S. Gypsum Co. Belding Heminway Co. 
rnolson File Co. Republic Creosoting Co. Heyden Chemical Co. 

prens Corning Fiberglas Co. Armour & Co. Chas. H. Phillips Chemical Co. 
repsi-Cola Co. Celanese Corp. of America Perfect Circle Co. 

yet Mfg. Co. Mead Corp. J. Wiss & Sons 

ae Aircraft Co. Park & Tilford, Inc. C. G. Conn Co. 

re Company _ Pennsylvania Salt Co. Behr Manning Co. 

€stinghouse Electric Co. A. O. Smith Co. Central Ohio Light & Power Co. 
et Milk Co. Congoleum Nairn Co. General Food Co. 

Nunn Bush Shoe Co. 
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Model Gives 
Preview 


500,000 |b per hr. 
Outdoor units have 
precipitators, _i-d 
fans on the ground 


engineers on this project. The model 
was built by Stanley F Chamberlain. 
industrial designers. New York City. 
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New Plant 
V 
this 
NEW O H HUTCHINGS PLANT of Dayton Power & Light Co as it will ultimately boo 
appear when housing six 50,000-kw units. Initial installation will have two units E 
fee] 
eur 
our 
INTAKE > THe Dayton Power Anp Licut Co, I 
Soetenees we Dayton, Ohio, had this model of the O H | 
take runs under- Hutchings Station built to inform their tior 

neath plant office customers of the expansion program 

building. Outdoor they are pursuing to serve them. It 
equipment includes shows the ultimate appearance of the 1, 
switchyard, left, plant when it will produce 300,000 kw. ha: 
and boilers, right. a 

at ‘<i dan The present program calls for two 50,- 
this spring, second 000-kw units to go into operation this ( 

unit, early 1949 spring and early 1949. 

The new plant is located about 10 tax 
miles south of Dayton on the Great ton 
Miami River. The semioutdoor design 
places the boilers, air heaters, precipita- the 
tors and i-d fans in the open. Plant pri 
layout centers about the unit system. 

FUEL with one Combustion Engineering 500,- Cay 
000-lb-per-hr 1300-psig 950-F  pulver- are 
Fuel for pulverized —_jzed-coal-fired steam generator feeding 
4 one General Electric 50,000-kw 3600- 
Bole rpm tandem-compound double-flow tur- ] 
veyors carry cool bine-generator. tio 
from car dumper to Steam-generating units include 3- 
bunkers. Coal-stor- drum boilers supplied by 3 bow! mills 
age capacity equals each. Rated furnace-heat release equals 2. 
more than 200,000 18.900 Btu per hr. Short-time rating . 
tons at the station § 5 each boiler raises steam output to tiy 
550,000 Ib per hr. 

Generators are hydrogen cooled, op- , 
erating at 12,500 v. This will be - 
stepped up in the high-voltage substa- 
tion to 66 kv for transmission. to 

In the top picture can be seen the Wa 
river, discharge canal and dam located 

STACKS downriver from the plant. This ar- of 
Each stack serves rangement provides a_ cooling-water 
two boilers with pond for the circulating water when the on 
individual steam-_ river is in low stage. 
ing capacities of Ebasco Services, Inc are consulting Its 
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Why You Cannot Get Ahead 
As Your Father Did — 


V HE UNITED STATES is being forced 
toward socialism by a tax revolution 
of far-reaching consequences. 


We have not yet felt fully the deadly impact of 


this revolution because inflation and the postwar . 


boom have delayed its effects. 

But from now on, more and more people will 
feel its bite. Already it is the dominant element in 
eur economic life. Already it is the major factor in 
our chances of keeping our jobs and of getting ahead. 

Here are some pertinent facts on this tax revolu- 
tion: 


1. The tax load that our nation can safely carry 
has long since passed the danger point. 


Our capitalistic system is in real danger when 
taxes take more than 20 percent of our national 
income (or 20¢ out of every income dollar). Beyond 
that point there are not sufficient dollars left in 
private hands for capitalistic America to raise the 
capital required to keep its industry going. So we 
are right now being nudged further and further into 
socialism. 

For today taxes take twenty-five percent of na- 
tional income (or 25¢ out of every income dollar). 


2. The tax revolution has undercut the incen- 
tives that help us to get ahead. 


The group whose incomes range from $5000 up 
now turns over about one-half of its total income 
to feder§l, state, and local tax collectors. Before the 
war, this group gave the tax collectors one-third 
of its collective income. 

In sharp contrast, the group of people with in- 
comes under $5000 pays the tax collectors 20% of 
its income for direct and hidden (mostly hidden) 


taxes — against 18% before the war. This lower- 
bracket group needs immediate tax relief but I 
believe most sincerely that persons earning less 
than $5,000 have a very vital reason for also sup- 
porting tax relief in the much more heavily hit 
upper brackets. 

As you get ahead, you expect your taxes to go 
up. Taxes should be levied, in principle, according 
to ability to pay. But today tax rates rise so sharply 
that they virtually destroy all incentives to get 
ahead, to save, and to invest in new and untried 
enterprises that open up new jobs. The progressive 
tax idea now carried to punitive extremes has be- 
come a destructive tax revolution. 

Today the U.S., envied by all the world for the 
wealth it has won under capitalistic incentives, has 
cut its incentives below those offered by that state 
whose police methods strike terror into the hearts 
of all workers. 

Soviet Russia rewards successful managers, writ- 
ers, and scientists better relatively than we do 
under our present tax system. 

A revolution that sweeps away incentives will 
quickly sweep away our free enterprise economy. 
The only substitute ever found for free incentives 
is the whip-and-lash compulsion of the police state. 
And no police state has ever been able to match the 
production of a free people with a free economy 
that gives adequate rewards to individual producers. 


3. The tax revolution hits squarely the average 
American’s chances of keeping a job and of 
getting ahead, 


If you make less than $5000 a year you may well 
ask why you should worry about a tax revolution 
that seems directed at the comparatively small 
group, about 10% of American families, who make 
$5000 a year or more. 
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The answer, it seems to me, is that “risk capital,” 
the money that makes new jobs when invested in 
growing companies or in new businesses, must come 
largely from the people making more than $5000 a 
year. The others usually cannot afford to take any 
risks with their savings. 

It was the savings of this 10% group that made 
possible the huge growth in American industry and 
American jobs and our progress in raising American 
living standards in the years before 1930. 

Now the government is taking so much from the 
10% group in taxes that they cannot afford to risk 
any savings they manage to accumulate. Most of 
their savings now go to insurance companies and 
savings banks which are barred by law from making 
risky investments or investments even in seasoned 
common stocks. 

The flow of risk-capital from this 10% group can 
only be renewed by reducing their taxes. The result 
will benefit everyone over the difficult years to come 
by providing more and steadier employment for all. 

The eost of the presently proposed reduction, less 
than 1% of the national income, can well come out 
of current revenue surplus. It will be repaid many- 
fold by the new enterprises it will stimulate. 


4. Jobs will be lost if risk-capital does not 
increase. 


Unless the flow of risk-capital into business can 
be doubled and trebled in the next few years, busi- 
ness investment in job-making new plants and 
equipment will drop sharply. The McGraw-Hill 
survey of prospective capital expenditures, reported 
in the previous editorial in this series, made that 
quite clear. 

When such a drop in business investment has 
come in the past, it has brought with it a general 
slump in business — and unemployment. 

As we work through the enormous demand for 
goods of all kinds built up during the war years, 
and as the war-accumulated savings of businesses 
and individuals are spent, it will be harder and 
harder to keep production and employment at to- 
day’s high levels. 


Then—at the very time that we shall need all our 
drive to maintain prosperity—we shall be hit by the 
full impact of the tax revolution. 


5. Compounding these troubles is a tax system 
as out-of-date as an oxcart. 


Twenty years ago, when taxes took only twelve 
cents out of the national income dollar, our rattle- 
trap tax system was little more than a nuisance. 
Today, when it takes twice as big a bite, its double- 
taxing of the earnings of investors, its discriminatory 
excises, and the overlapping of federal, state, and 
local levies are a fatal handicap. A new system, a 
fair system, a rewarding system, is a necessity if 
American initiative and enterprise are to have a 
fair chance. 

What Congress does now about federal taxes will 
bear crucially on our ability to sustain prosperity. 

By demanding economy in government and by 
re-designing the tax system to stimulate initiative 
and risk-taking, Congress can multiply many times 
our chances of maintaining full employment and of 
raising living standards. 

By allowing people to save more and by renewing 
the incentive to risk capital in new enterprises, 
Congress can actually insure a bigger tax return 
in the years ahead. More business will result — and 
pay more taxes. 

That is the only way that a free people with 
a free economy can carry the tax load. 

That is the best way that our government can 
improve our chances of keeping our jobs and of 
getting ahead. I suggest that you discuss these vital 
matters with your chosen representatives in Con- 
gress, in your state government, in your local 
community. 


President, McGraw-Hill Publishing Company, Inc. 
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EXAMPLE OF PRECIPITATION: Strontium chloride solution is put in a_boiler- 
water sample to get rid of carbonates when making a hydroxide-alkalinity test 


Why Inorganic Materials 
Precipitate 


By DR R C ULMER, Technical Director, E F Drew & Co, Inc 


Here’s how chemicals act in 
solution. Adding them to wa- 
ter lowers solubility product 
of scale-forming compounds, 
precipitating them outside the 
boiler or as sludge inside 


> We ALL KNow that under certain con- 
ditions materials dissolved in water 
come out of solution. When this hap- 
pens because of the concentrating effect 
of evaporation, as for example in boil- 
ing, we say solubility is exceeded. When 
it results from adding another chemi- 
cal, precipitation takes place. The two 
processes are really analogous because 
both depend on solubility. 

What Is Solubility? Solubility means 
the amount of a solid that can dis- 
solve in a given volume of water. If 
common salt (NaCl) is thrown into a 
tub of water at room temperature and 
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the water stirred, solid salt dissolves 
until finally no more will go into solu- 
tion. If the solution is filtered and 
completely evaporated the salt remains, 
and for each gal evaporated about 3 
lb of salt are left. If a solution con- 
taining less than this amount is boiled, 
nothing happens until this concentra- 
tion is reached. Salt then comes out 
of solution in the form of small crystals, 
and the process continues until all 
water is gone. 

Reaction Products. Several materials 
complicate the situation because the 
solubility of each is involved. We must 
also consider solubilities of reaction 
products between the materials. To un- 
derstand the reaction, let’s see what 
happens when materials dissolve. We 
are limiting the discussion to inorganic 
materials because water treatment is 
most concerned with them. 

When inorganic materials dissolve in 
water they break up or dissociate into 
ions. As an example calcium sulphate, 
CaSO,, forms calcium, Ca*+, and sul- 
phate, SO, ~, ions, 

CaSO, in water Ca*+ + SO, 
In the same manner trisodium phos- 


phate, Na;PO,, forms sodium, Na‘, and 
phosphate, PO, ~~, ions, 
Na, PO, in water — 3 Nat + PO, ~~ 

If we add both calcium sulphate 
and trisodium phosphate to water we 
are concerned not only with the solu- 
bility of each but also with the solu- 
bility of various combinations of ions— 
for example, of sodium sulphate, 
Na,SO,, and _ calcium phosphate, 
Ca;(PO,)2. To determine what, if any- 
thing, will precipitate or come out of 
solution we must consider the solubil- 
ity product of the possible combinations 
of ions. 

lonic Product. By our experiment we 
found that only a certain amount of 
common salt dissolves at a given tem- 
perature. This is true of every other 
substance. When all material has dis- 
solved that can, the product of the 
amount of ions present is called the 
solubility product and is expressed in 
gram ions per liter. For example, when 
as much calcium sulphate is dissolved 
in water as will dissolve, about 1.07 
grams are present in each liter of solu- 
tion. This amounts to 1.07 — 136 
(grams per liter —- molecular weight) 
= 0.0079 gram molecular weights of 
calcium sulphate, or 0.0079 gram ions 
each of calcium and sulphate ions per 
liter. 

Product of the concentrations of 
these ions (0.0079x0.0079) is 0.000062 
or 6.2x10~. This is the solubility prod- 
uct for calcium sulphate. It means that 
if calcium and sulphate ions are present 
in a solution in such amounts that their 
product exceeds this value, calcium sul- 
phate will precipitate until this value 
is reached. 

In water treatment, this principle is 
the basis for most precipitating reac- 
tions that occur. For example, hard- 
ness salts—calcium and magnesium— 
are precipitated by adding other chemi- 
cals that cause the solubility products 
for the various ion combinations to be 
exceeded so they precipitate as definite 
compounds. This is true for both ex- 
ternal and internal treatment. 

If soda ash is the treating chemical, 
calcium precipitates as calcium car- 
bonate. If phosphate is used and an 
excess carried, calcium precipitates as 
calcium phosphate even though car- 
bonate is present. This occurs because 
the solubility product of calcium phos- 
phate is less than that for calcium car- 
bonate. In either case the magnesium 
precipitates as magnesium hydroxide 
because the solubility product of mag- 
nesium hydroxide is less than either 
magnesium carbonate or magnesium 
phosphate. Proper choice of treating 
materials gives desired results. 
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Process and Power Dictate the Design 


> WHEN AN INDUSTRIAL PLANT requires 
steam for both power and process, these 
demands rarely parallel each other for 
any appreciable period. At Whiting, 
the following steps were taken to sat- 
isfy this condition: (1) high initial 
pressure (2) steam-conditioning equip- 
ment for reducing steam from initial 
boiler pressure and temperature down 
to turbine-exhaust conditions. In addi- 
tion design precautions guard against 
accidental overloading of generators, 
and deposit of scale on boiler and tur- 
bine surfaces from feedwater chemicals. 

Selection of a high enough initial op- 
erating pressure permits generating the 
peak electrical-energy demand even 
during periods of the lowest process- 
steam needs, Beyond this base require- 
ment, a surplus over present demands 
should be built into the topping cycle to 
meet future load growth. 

Our experience dating back to 1928 
indicates the soundness of building-in 
a surplus over and above present needs. 
At that time one of the earliest in- 
dustrial applications of byproduct gen- 
eration of power was made at Whiting 
with a power station operating at 400- 
psi and 650-F initial steam conditions. 
Exhaust from turbine-generators was 
delivered to the refinery for process 
and power at 100 psi and approximately 
450 F. The quantity of steam re- 
quired by the refinery produced con- 
siderably more byproduct power than 
was needed at that time. 

Refinery operations change, however. 
Over the years it became the practice 
to replace uneconomical steam drives 
with motor drives utilizing inexpensive 
byproduct electric energy. Process de- 
sign changes over this same period 
further reduced refinery steam demands 
per barrel of crude oil. 

In fact, the tendency has been for 
steam demand to stay static or possibly 
increase at a slight rate. Electric en- 
ergy demand, on the other hand, has 
increased at a high rate. Our former 
surplus soon disappeared. It became 
apparent that total byproduct power 
available at the then existing back- 
pressure cycle would fall far short of 
ultimate power demands. All this back- 
ground figured heavily in our selection 
of initial steam conditions for our new 
plant. 

Steam Conditioning. Providing steam- 
conditioning equipment, to reduce 
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Expansion at Whiting, Indiana is marked by: comprehensive 


water treatment for high-makeup operation, extensive reduc- 


ing-desuperheating facilities for ironing out inequalities of 


power and process loads, overload protection for topping units* 


By D A MONRO and A T MILBROOK Standard Oil Co of Indiana 


steam from the initial pressure and tem- 
perature conditions of the topping cy- 
cle down to turbine-exhaust level, takes 
care of inequalities in demands for 
steam and power. 

For normal operation two pressure- 
reducing and desuperheating stations 
perform this conditioning function. A 
75,000-Ib-per-hr station operates first, 
followed up by a second, a 300,000-lb- 
per-hr unit that cuts in automatically 
when the smaller one reaches its limit. 

Two additional stations of 300,000 
lb per hr can reduce this high initial 


steam from the 1250-psi 900-F topping 
cycle level down to 400-psi 650-F ex- 
haust conditions. One of these serves as 
a standby; the second safeguards steam 
supply to refinery process (see “Over- 
load Precautions,” p 103) if a topping 
turbine trips out. 

Each pressure-reducing and desuper- 
heating station consists of (1) a dia- 
phragm- operated pressure - reducing 
valve of the pilot type (2) a steam-jet 
water-spray nozzle desuperheater. 


* Part 1 of this 2-part article appeared in 
March Power, pp 84-86. 
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FLOW DIAGRAM, above, shows arrangement of major equipment in new power plant 
as well as its relation to existing steam-generating capacity and process loads. 
Heart of the expansion program is the new dual-circulation boilers, upper left. 
They supply 1250-psi steam under 100% makeup conditions with little blowdown 
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Condensate for spray water comes 
from condensing vapor from the deaer- 
ating heater in oversized vent con- 
densers. The condensing medium is rel- 
atively cold raw water on its way to 
the feedwater-treating plant. A com- 
partment of the deaerator storage tank 
holds the condensate from this process 
after it has been deaerated in a sep- 
arate section of the deaerator. 

If condensate supply exceeds de- 
mand it overflows into adjacent com- 
partments of the storage tank where 
deaerated boiler feedwater is kept. A 
30.000-gal tank at the deaerator-storage 
level acts as an emergency storage 
point. 

Now for the pressure-reducing valves 
themselves. Reduction of pressure, in 
valves of the type usually employed in 
this service, gives off an objectionable 
noise, especially if they are close to the 
operating stations. Today’s valves plus 
their piping lower this noise level ap- 
preciably. But there is still a noise 
nuisance, 

Because there are so many pressure- 
reducing stations at the Whiting Re- 
finery any measures toward isolating 
this noise became desirable. All stations 
—1250 psi to 400, 400 to 100, and 100 
to 10 psi—occupy a separate room 
above the roof of the turbine room, iso- 
lated from the boiler room by a solid 
brick wall. An acoustic material dead- 
ens sound to contribute to the comfort 
of those who work in this space. 

Feedwater Treatment. With steam 
at four pressure levels, 1250, 400, 100 
and 10 psi and makeup approaching 
100% for the 1250-psi boilers, water 
treatment is an important phase of 
plant operation. 

The treatment system is set next to 
the power station and is laid out to per- 
mit ultimate expansion to that of the 
steam-generating capacity. At present 
it consists of three lime-soda sedimenta- 
tion tanks—one serves as a spare—and 
two phosphate sedimentation tanks. 
Each pair of tanks comprising a unit 
has a net capacity of 80,000 gal per hr. 
Retention time runs 114 hr. 

A 4700-sq-ft storage room adiacent 
to a railroad siding houses water- 
treatment chemicals in bags and _ bar- 
tels. Chemical mixing and proportion- 
ing takes place in a room next to this 
Storage space. Mixing tanks stand 
slightly above grade elevation. 

Arrangement of these tanks permits 
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FIRING AISLE ARRANGEMENT of new dual-circulation boilers. Each has its own 
separate stack, no economizer, and uses a regenerative form of air preheater 


_ dumping chemical charges from a plat- 


form that connects with the storage 
room at its floor level. Separate tanks 
mix lime and soda, phosphate and re- 
tardant solutions. Each tank carries its 
own agitator, proportioning mechanism, 
suction pump tank and chemical pump. 
Controls for all chemical proportioning 
and feeding mechanisms and pumps 
mount on a central control board. The 
same board holds all flow and level 
recorders, pressure gages and other in- 
struments needed to control the entire 
water-treating system. 

Each sedimentation tank can recircu- 
late sludge from the sludge cone to 
the top of the tank. This accelerates 
precipitation. An ejector, a flowmeter 
and a clear-water pump make up the 
recirculating equipment. The ejector 
and flowmeter are placed close to the 
tank to reduce length of sludge pipes; 
the clear-water pumps are in the mix- 
ing room. 

Raw - Water Cycle. Raw water pre- 
settles in two storage tanks, 50 x 50 ft. 
Its incoming temperature varies with 
the season and with process changes 


over a range of about 120 to 180 F. 

Water to the new power plant, Sta- 
tion No. 3. flows through two 18-in. 
pipes to raw-water pumps in the pump 
bay of the boiler room. It passes from 
here through vent condensers on the 
deaerating heaters to spray heaters on 
the sedimentation tanks. At maximum 
capacity, water at 180 F entering the 
vent condensers leaves at 238 F. In the 
sedimentation tanks this temperature 
rises to 240 F, corresponding to a 10-psi 
exhaust-steam pressure. 

Under emergency conditions with 
raw water at 40 F entering the de- 
aerator vent condensers, outlet temper- 
ature reaches 162 F. Full capacity of 
the treating tanks can be maintained 
with raw-water inlet temperature as 
low as 90 F. 

Steam for heating in treating tanks 
comes from refinery exhaust-steam 
mains and from continuous-blowdown 
flash drums. Because many steam- 
driven reciprocating engines operate 
throughout the refinery, exhaust from 
these mains is kept out of the deaerat- 
ors. Uncontaminated steam for deaera- 
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tion comes from turbine drives within 
the station or from low-pressure units 
in Station No. 1 

Water leaving the phosphate sedi- 
mentation tanks passes through con- 
ventional pressure filters using anthra- 
cite coal as the filtering medium. Two 
backwash pumps, motor driven, in the 
mixing room handle this duty. 

Sludge Removal. All sedimentation 
tanks and filters are outdoors. Auto- 
matic sludge blowdown valves with- 
draw sludge precipitated in the bottom 
cone. This cone has its bottom built 
with an included angle of 70 deg rather 
than the usual 90, to help in sludge re- 
moval. Quick-opening valves allow in- 
termittent desludging. Pipes lead the 
sludge to an underground tank in 
which vapor is released before dis- 
charging sludge to the sewer. 

Station No. 2 used the same system 
for sludge removal but it gave trouble. 
Precipitates carried over with the va- 
pors from the sludge tank. At Station 
No. 3 vapor from the sludge flash tank 
condenses in a jet condenser, in the 


vent pipe, similar to an ordinary baro- 
metric condenser. Cooling water from 
the generator air and oil coolers acts as 
a condensing medium. Refinery cool- 
ing water can also be used. 

High-Pressure Steam. Al] this water- 
treatment system, plus enough space 
for expansion to an ultimate 400,000 
gal per hr, will supply six steam-gen- 
erating units, each of 300,000 Ib per hr, 
and five 10,000-kw topping turbine-gen- 
erators. Present load consists of three 
steam generators furnishing steam at 
1250 psi, 900 F, at the throttle of two 
10.000-kw topping turbines. 

Principal features of the new steam 
generators were discussed in Power, 
March, p 85, with special emphasis on 
the dual-circulation system. Two-sec- 
tion pendant superheaters have damper 
control for final steam-temperature ad- 
justment, 

Each boiler fires fuel oil or refinery 
gas through six burners of the inter- 
vane type. Internal elements for future 
pulverized-coal firing have been pro- 
vided. Independent ducts for air supply 
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go to each vertical row of three burners 
with damper controls for each burner. 

A regenerative-type air preheater in 
each boiler recovers heat from flue gas. 
Temperature control of the cold end of 
these preheaters comes from (1) cold- 
air bypass (2) recirculation of heated 
air (3) control dampers actuated from 
the boiler gageboard. A motor-operated 
dual-nozzle rotary-cleaning device draws 
400-psi steam for the cleaning medium. 

A forced-draft fan, one per boiler, 
uses two constant-speed motors. It 
supplies air under control of inlet vanes. 
By shifting from one motor to the other, 
or to both, a range of control is pro- 
vided. Air intake louvers in the walls 
of the boiler room open near the main 
operating level. They draw air from 
the upper part of the boiler room, from 
outside the building or, under damper 
movements, a proportioned amount 
from both. 

A similar two-motor setup drives the 
induced-draft fan. Its control comes 
from a louver vane. Both fans have 
manual control points at boiler board. 


Stanolind Station No. 3, Standard Oil Co of Indiana, Whiting, Indiana 


STEAM GENERATORS AND AUXILIARIES: 


Boilers, 3 


..-Foster Wheeler Corp 


300,000-1b-per-hr 1350-psi, 900-F steam generators, dual circula- 


tion, 13,700 Btu per cu ft per hr heat release 


Two-section, multiple loop, pendant. type, 8490 sq ft,—temperature 


Foster Wheeler Corp 


Feedwater-treating plant: 2-stage hot- 
process type; 3 lime-soda sedimenta- 


tion tanks 


Oil cooler, 1 pr twin coolers, type “K”..........seee00- Bowser, Inc 
FEEDWATER TREATMENT: 


Allis-Chalmers Mfg Co 
American Water Softener Co 


control 250,000 to 300,000 lb per hr Film-spray heater—No. 8 double disk..................-- Elliott Co 
Burners, 6, horizontal, intervane............... Foster Wheeler Corp Vent condenser—173 sq ft..........ccecceeeccceeeeceeeees Elliott Co 
Combination oil and gas, and provisions for pulverized coal Allis-Chalmers Mfg Co 
Peabody Engrg Co Water-jet eductors Schutte & Koerting Co 
Oil burners, steam-atomizing type BT ERI SSNS: * Fischer & Porter Co 
--++-Air Preheater Corp Filters—pressure type for water cooling...... Graver Tank & Mfg Co 
Regenerative, Ljungstrom type, 73,000 sq ft: integral power-driven 
soot-blowing and washing HEATERS: 
Diamond Power Specialty Corp 
Rotary units operated by compressed air at 300 psi; 2 re- ...Cochrane Corp 


tractable units use 400-psi steam 


Diamond Power Specialty Corp 
2: bicolor reflecting type, high and low alarms; 2: plain glass 
Crosby Steam Gage & Valve Co 


FANS AND STACKS: 


Green Fuel Economizer Co 
Horizontal, double width, double inlet, inlet-vane control 

Forced-draft motors, 6, constant speed........ General Electric Co 
2 per fan: 1—200 hp, 900 rpm; 1—500 hp, 1200 rpm 

American Blower Corp 
Horizontal, 2/3 double inlet-louver damper control 

Induced-draft motors, 6, constant speed.. ...... General Electric Co 
2 per fan: 1—300 hp, 450 rpm; 1—700 hp, 600 rpm 

Connery Construction Co 
11 ft dia by 46% ft high, brick lined 

Alphons Custodis Chimney Construction Co 


ELECTRICAL GENERATORS AND AUXILIARIES: 


Turbine-generators, 2, 12,500 kva, 3600 rpmfAllis-Chalmers Mfg Co 
0.8 pf, noncondensing, nonextracting General Electric Co 

Style “H” K-fin coolers, in 2 sections for series flow 

General Electric Co 
Surface air coolers, in 2 sections for parallel flow 

Oil cooler, 1 pr twin coolers................- .-»-General Electric Co 
Arranged for mounting in oil reservoir 
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760,000 lb per hr of 40-F water, 2000-cu-ft capacity 
Fuel-oil heaters, 2—closed floating head....American Locomotive Co 


PRESSURE REDUCING AND DESUPERHEATING: 


Swartwout Co 
1, 75,000 Ib per hr, 1250 to 400 psi; 3, 300,000 Ib per hr, 1250 to 400 


psi; 1, 300,000 lb per hr, 400 to 100 psi; 1, 150,000 lb per hr, 100 to 
10 psi 


CONTROLS AND INSTRUMENTS: 


ia Leeds & Northrup Co 
Boiler temperatures, smoke density, conductivity 

ood Brown Instrument Co 


PUMPS AND COMPRESSORS: 


8-stage, 3600-rpm, 1660-psi discharge 
Ingersoll-Rand Co 
1500 gpm, type 8LFV, single-stage, 1800-rpm, 78-ft total head 
Backwash-pump motors, 2, 40 hp.............. General Electric Co 
Vacuum-cleaning-system pump, 1................. Ingersoll-Rand Co 


650 gpm, type 4UV, single-stage, 3600-rpm, 100-psi total head 
Vacuum-cleaning pump motor, 60 hp..Crocker-Wheeler Elec Mfg Co 
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Fans and preheaters occupy a sep- 
arate room above the main boiler room. 
A future mechanical dust collector can 
fit between the preheater and the in- 
duced-draft fan. The fan has sufficient 
capacity to handle the increased draft 
loss that such a dust collector involves. 
A separate stack, supported from the 
roof framing, connects with each steam- 
generating unit. 

Soot Removal. All soot blowers, ex- 
cept retractable units on each furnace 
side, employ compressed air at 300 psi 
in the air-puff system. The retractable 
blowers clean the slag screen at the 
entrance to the convection bank with 
400-psi steam. Indicators and controls, 
mounted on the gageboard, tie in with 
soot-blowing units. 

To meet possible future pulverized- 
coal-burning equipment the design pro- 
vides facilities for coal handling, stor- 
age and preparation, as well as ash 
handling and removal. 

Topping Turbines. Now for the 
steam cycle. Two 10,000 kw turbine- 


new high-pressure boilers at 1250 psi, 
900 F, at the throttle. Under full load 
they exhaust at about 650 F. One unit 
is of reaction design; the second, 
straight impulse. 

Generators are equipped with air 
coolers, which are in the foundation 
below them. Each generator has a 
direct-connected exciter and pilot ex- 
citer. Steam exhausted from the top- 
ping turbines enters a 400-psi process 
header. Existing 400-psi boilers also 
supply this header. Noncondensing 
turbine-generators already at this pres- 
sure level reduce steam to 100 psi. This 
steam, in turn, goes to the refinery for 
power, process and heating. 

Refinery steam load requires trans- 
porting 400- and 100-psi steam through 
mains to points over 4000 ft from the 
generating station. Accidental overload- 
ing of generators could develop from 
(1) rupture of one of these distribut- 
ing mains (2) loss of one or more 
400-psi boilers, which would drop the 
exhaust pressure on topping turbines. 


devices that control steam-inlet valves 
guard against such a danger. For any 
backpressure established, the limit reg- 
ulator passes sufficient steam to de- 
velop 125% load or less. Inlet valves 
under regulator control can go through 
a full stroke in about one second. 
These controls permit a limited steam 
flow for electrical and steam loads dur- 
ing emergency periods. They respond 
to a backpressure approximately 25 
psi below normal range to close tur- 
bine-inlet valves until backpressure 
stabilizes. This stabilization comes from 
the pressure-reducing stations or the 
400-psi boilers. 

Under normal conditions 400-psi tur- 
bines and the new topping ones have 
a manual governor control. This dis- 
tributes load between turbines and 
maintains system speed. For this rea- 
son a backpressure-regulating device 
does not control steam flow to turbines. 
Automatic pressure-reducing and de- 
superheating stations discussed earlier 
maintain balance between electrical 


generators receive the output of the Overload Precautions. Overloading and steam-load demands. 
Desuperheating-water pumps, 3................ Pacific Pump Works’ Interphone system ....... Graybar Electric Co 
158-gpm, type JB, 5-stage, 3600-rpm, 598-psi total head 
Desuperheating-water pump motors, 2, 125 hp...... General Electric Co PIPING, VALVES AND ACCESSORIES: 
Desuperheating-water pump motor, 1, 100 hp..Terry Steam Turbine Co W Kellogg Co 
uel-oil pumps, 3........... Worthington Pump & Machinery Corp 1500-psi boiler nonreturn valves (Limitorque motor operators) 
200-gpm, 2-stage, 1800-rpm, 350-ft total head Crane Co 
ome motors, 2, 75-hp..........+++++: Imperial Electric Co 1500-psi feed-line lift-check valves, boiler-feed stop-check and 
69-hp, type ES...... Terry boiler-blowoff valves, miscellaneous boiler valves, 1500-, 600- and 
332 cfm, class ES-2, size 12-6x13 horizontal tandem, 350-psig 


discharge press, 257 rpm, with V-belt drive 
H-p air-compressor motors, 2, 125 hp, 900 rpm..General Electric Co 
Instrument air compressors, 2...... aseeas Westinghouse Air Brake Co 
150 cfm, 10%4-in. cross-compound steam-driven air compressor 


TANKS AND DRUMS: 


General American Transportation Co 
2: 35-ft dia x 50-ft high, treated-water storage—720,000 gal 
1: 16-ft dia x 20-ft high, condensate storage—30,000 gal; 
2: 25-ft dia x 40-ft high, fuel-oil storage—294,000 gal equipped 
with finger-type heating coils 


Tanks: 6 flash, 2 blowoff, 3 air receivers....... --J) G Heggie Mfg Co. 
STATION ELECTRICAL EQUIPMENT: 

13,800-v switchgear and control...............- General Electric Co 
2300-v and 480-v switchgear............-..e00. General Electric Co 
Battery and lighting switchboard.......... Kinney Electrical Mfg Co 


3—6250-kva and 3—500-kva station-service transformers; 
2—150-kva lighting transformers 

Spare exciter, 1 


Reactors, 6, single-phase, 60-cycle...........+++- General Electric Co 
Type CLS cast in concrete current-limiting reactors 

Potheads G&W Electric Specialty Co 

Power-distribution cabinets..............ssessees General Electric Co 
440-v motor controls, pushbutton controls 

Cable and wire, oil-base insulated................- General Cable Corp 

Varnished-cambric insulated wire and cable...... General Electric Co 


1500-, 800- and 600- Hancock weld valves 


Low-pressure cast-iron and _ brass Chapman Valve Mfg Co 
valves, lubricated plug valves for Crane Co 
fuel-gas services Merco-Nordstrom Valve Co 

Pressure-relief valves ............. Manning, Maxwell & Moore, Inc 

Low-pressure relief valve, 24 in...........sse005 Atwood & Morrill Co 

Gas-pressure regulator, pilot operated.......... iaeceens Swartwout Co 

Pressure-reducing and relief valves............... Fisher Governor Co 
Water, air and oil 

Liquid-level control valves.. .......... Pe re Fisher Governor Co 


For continuous blowdown flash tanks 
Temperature-control valves: fuel oil heaters....Fisher Governor Co 


Magnetrol Inc 
Continuous blowdown flash tanks 
Expansion joints, copper—corrugated........ E B Badger & Sons Co 
Expansion joints ........ Dresser Mfg Div of Dresser Industries, Inc 
“Harness” type Dresser couplings 

BUILDING: 

Ventilating fans—exhaust type.............0-eeeees Davidson Fan Co 
Ventilating fans, axial-flow type............ Wolverine Equipment Co 
Ventilating-fans, centrifugal................+.. American Blower Corp 
Turbine-room crame, Harnischfeger Corp 
Freight and passenger elevator, 4000 lb.......... Otis Elevator Co 
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50-kw 250-v de generator with 0.5-kw pilot exciter. Motor: 75-hp, : 
2300-v, 3-phase, 60-cycle, 1800-rpm 2 
Control storage battery................Electric Storage Battery Co ~ 
1—60-cell 125-v type FOS-21 Exide battery sag 
1—Model_ESM_Exid 
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Motor and Pump 
Repairs 
Hand Hand 


Good operation is never acci- 
dental. It is planned in all 
its parts, including mainte- 
nance and repairs, says M H 
Kinsinger, chief mechanical 
superintendent, Dept of Sani- 
tation, Sewer Div, Washington 


> THE QUESTION of where an electri- 
cian’s work ends and a machinist’s be- 
gins has almost as indefinite an answer 
as the distinction between maintenance 
and repair. In our plant, for instance, 
we use couplings, either flexible or 
solid, between motor and pump on all 
our units. The electrician cares for 
the motor up to the end of the motor- 
shaft, but the coupling is not included. 
Pump repairs and alignment of the 
two units are the machinist’s re- 
sponsibility. In some of our large ver- 
tical units a Kingsbury bearing bvilt 
in the top of the motor carries the en- 
tire thrust of the unit. Here, the 
machinist is responsible for the thrust 
bearing just as though it were a sep- 
arate part. 

Alignment. All alignment following 
repairs to either pump or motor 
is accomplished by shimming or mov- 
ing the motor. Even though it may be 
doweled, the only practical thing is to 
move it, if necessary, to secure perfect 
alignment. Suction and discharge pip- 
ing determine the pump location, espe- 


cially on large units where piping is* 


buried in concrete. Even though bear- 
ings are renewed we rarely have to 
change the original motor setting. We 
use bedplates for the motor, and num- 
ber all shims, marking the location on 
the bedplate the first time a unit is taken 
apart. We are also particular about the 
gaskets, and make sure the same thick- 
ness is used in replacing them. 

These precautions keep the necessity 
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SUCTION AND DISCHARGE PIPING determine the pump location, especially on 
large units when piping is buried in the concrete floor or even in the foundation 


for realignment to a minimum. Accord- 
ingly, we dowel both motor and pump. 
Actual alignment is accomplished by 
having (1) the machinist check cou- 
pling flanges with straight edge, feelers, 
level and dial gage, and (2) the elec- 
trician move the motor, or place shims 
and bolt it down. When alignment is 
perfect, the machinist bolts the coupling 
halves together. For effective repair 
work, cooperation between the two 
crafts is essential. 

Cleaning Schedule. Maintenance 
schedules vary with the nature of the 
service, the amount of help available, 
and individual plant experience. To 
start with, I have set up regular clean- 
ing schedules for the operating force. 
In power plant work, cleanliness is 
Number One on the Hit Parade. Our 
schedule is based on cleaning each 
piece of equipment at least once a 
week, and is divided over three watches 
a day. It means that operating men 
are in working contact with machines 
regularly and discover faults that would 
he overlooked on inspections. This 
cleaning program is the keystone of 
good maintenance and operation, and 
improves employe morale. 

We change packing on some pumps 
every three months. and on all pumps 
once a year because sewage imbeds 
grit in the packing. Type of packing 
and frequency of renewal must be de- 
termined on each job. Several times 
daily we check oil for quantity; weekly 
cleaning schedule of filters and strain- 


ers indicates their condition. Bearings 
are checked several times on each watch 
for heat or wobble. We check bearing 
clearance and wear on impellers and 
filling rings every six months as a 
routine measure, and at other times if 
inspection indicates need. 

Overhauling. Our experience demon- 
strates that pumps need general over- 
haul about every four years. This is 
largely determined by wear on impel- 
lers. Some engineers suggest general 
overhaul once a year. but I do not favor 
that program. We keep our pumps in 
service until there is evidence of a need 
for repairs through loss of capacity, 
accidental submerging of pump _ in 
floods, or some other cause. 

When overhaul time is decided upon 
an effort is made to coordinate work. 
Motor is overhauled as much as is 
necessary at the same time the pump is 
worked on. Auxiliary equipment, elec- 
trical circuits, control panels, thrust 
bearings, and any other equipment 
affected by the shutdown are checked 
and, if necessary. repaired. In these 
days of 2-year delivery on spare parts, 
the most important phase of an over- 
haul job is polishing up the old crystal 
ball and ordering your parts before you 
begin to plan the actual job. 

Many organizations have a decided 
tendency to accept good operation and 
maintenance as a matter of course. 
Quite often the only time any atten- 
tion is paid to either is when trouble 
develops. 
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ELECTRONICS FOR THE POWER ENGINEER 


By F A ANNETT, Associate Editor 


1—The Electron 
In Electron Tubes 


Applications of electronic devices have 
made tremendous advances during the 
last 20 years in practically every phase 
of power and industrial engineering. 
Accordingly many engineers and elec- 
tricians are confronted with installing, 
operating and maintaining electronic 
apparatus with little or no knowledge 
to guide them. To help them, this 
course tells in easy lessons what elec- 
trons are, the different kinds of elec- 
tron tubes in common use, and how 
they are adapted as power rectifiers, 
amplifiers, controllers and frequency 
changers in a wide variety of circuits. 


> Operation of all electronic devices 
involves methods of producing and con- 
trolling a flow of electrons. Therefore, 
we will first learn what electrons are, 
how they are made available, and some 
laws that govern their action under 
different conditions. 

Elements. All matter is composed of 
one or more of 92 elements, such as 
hydrogen, oxygen, nitrogen, carbon, 
lead, iron, silver, gold. An element is 
a substance that cannot be separated 
chemically into anything but itself. For 
example, hydrogen cannot be separated 
into anything but hydrogen no matter 
how small it is divided, nor can gold be 
changed chemically into anything but 
gold. 

An atom is the smallest division that 
can be made of any element. Smallest 
and simplest is the hydrogen atom, 
while at the other end of the scale of 
elements is the uranium atom. It is the 
heaviest and most complex known, 
neglecting neptunium, plutonium, amer- 
icium and curium, recently created 
artificially. 

Up to about 50 years ago the atom 
was believed to be the final division of 
matter. Then evidence began to ac- 
cumulate that possibly it was composed 
of particles. Today through almost 
countless experiments by scientists we 
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1 The hydrogen atom has a proton 
that serves as a nucleus about 
which rotates a single electron 


/ Electron 


4 Neutron, 


y \ 
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The hydrogen isotope has a pro- 


ton and neutron that are bound 
closely together to form a nucleus 
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Lithium atom has three electrons, 
rotating about a nucleus: two in 
inner circular orbit, one in outer 


Atom Structure 
Electron 
\ /Electron 30ft ‘\ 
/ / \n diameter 
\ 4 \ 
> 
\Proton,mass / miles \ 
\. 1836 7 \ / 


\ 

\Proton the size of / 
pea 


2 This is a conception of the hy- 
drogen atom devised by the English 


physicist, Sir Ernest Rutherford 


4 
/ Electrons, 
4 


\ Nucleus / 


/ 


The helium atom has two elec- 
trons that rotate ina single 
orbit around the compact nucleus 


Proton 


Neutron 


Proton 


In the nucleus of the helium 
atom two protons and two neu- 
trons are bound closely together 


«Proton 
Neutron 


The nucleus of the lithium atom, 
diagrammed in Fig. 6, includes 
three protons and three neutrons 


know this is true. Five kinds of parti- 
cles have been found in atoms: 

1. Electron, smallest subdivision of 
electricity, has a negative charge. 

2. Proton, an elementary particle, 


has a positive electrical charge equal 
to the negative charge on the electron; 
but it weighs 1836 times as much. 

3. Neutron weighs about the same as 
a proton but is without an electrical 
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Uranium atom, most complex found 
in nature, has 92 electrons. It 
is notable for its use in atom bombs 


After helium, with two electrons in single orbit, num- 
ber of electrons in second orbit increases by one for 


carbon, nitrogen, 


1 Uranium atom’s 92 electrons are 
divided into seven shells as dia- 
gram shows. Ball in center is nucleus 


each of 8 succeeding elements: lithium, beryllium, boron, 


oxygen, fluorine, meon —an inert gas 


1 1 The diagram shows the assumed 
orbits of the seven electrons that 
are to be found in the nitrogen atom 


charge; 
neutral. 

4. Positron is believed to weigh the 
same as an electron, has a positive 
charge equal to the negative charge of 
the latter. 

5. Mesotron, or meson, has weight 
between that of proton and electron, 
but the same negative charge as the 
latter. 

In dealing with electronic devices the 
electron is jack-of-all-trades, but we 
mention the other particles to get a 
picture of the atom’s structure. Elec- 
trons, protons, neutrons and probably 
the other particles are arranged in 
fairly well-defined patterns to build the 
different atoms. 

Hydrogen Atom. This atom has a 
proton that serves as a nucleus about 
which a single electron rotates, Fig. 1. 
Here we have a solar system consisting 
of one sun, a single proton with a 
positive electrical charge about which 
revolves a single planet—an electron 


therefore it is electrically 
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with a negative electrical charge. 

Atoms and electrons are so small 
they cannot be seen under the most 
powerful microscopes. The hydrogen 
atom, smallest and lightest, has a di- 
ameter of about 4 billionths of an inch. 
But the electron’s diameter is only 
about one-hundred-thousandths part of 
the atom’s diameter. Compared to their 
dimensions, space is very great between 
electrons, and between them and the 
nucleus about which they revolve. Fig. 
2. shows Sir Ernest Rutherford’s con- 
ception of the hydrogen atom. Accord- 
ing to this famous English physicist, if 
we imagine the electron enlarged to 
30-ft diameter, it would be 300 miles 
from its proton, which would be the 
size of a pea. 

At ordinary temperatures the hydro- 
gen atom’s electron has a velocity of 
about 75 mi per sec in the orbit around 
its proton. The proton with its plus 
charge attracts the electron with its 
equal, negative charge so that they tend 


to fall together just as the earth tends 
to fall into the sun from gravitational 
pull. Because of their velocity, how- 
ever, both earth and electron tend to fly 
out into space but are held in their 
orbits by the attraction between them 
and their sun or proton. 

As we will see later, increasing the 
energy of electrons by heat, light or 
radiation causes them to accelerate in 
their orbits until some fly out into space. 
Thus, electrons may reach speeds that 
approach that of light. 

Practically the total mass of the atom 
is in its nucleus. In the hydrogen atom 
the mass of the proton, or nucleus, is 
1836 times that of the electron. Be 
cause of its comparatively great mas 
the proton is very dense and, therefore. 
small compared to the electron, Fig. 2 
The proton in the hydrogen atom is 
only 1/2000 the size of the electron. 

Isotopes. We may better understand 
helium, the next atom in the electron 
scale, if we consider the hydrogen 
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SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


JOBBERS EVERYWHERE 
STOCK EDWARD VALVES 


Ends capped, oiled and hung off the floor for protec- 
tion against thread damage and dirt, these Edward 
forged steel valves are part of stock in an important 
Gulf coast supplier. In foreground, Edward 7500 
lb Fig. 158 valves; in background, Fig. 2688. 


Edward valves are stocked by distrib- 
utors and oil field stores in all parts of 
the country. Some of the larger Edward 
valves are, of course, built on order, 
but all Edward forged steel valves, and 
many cast steel stop, check, non-return 


and other valve types are available out 
of stock. 


If your jobber doesn’t have the valve 
you want, he can get it for you and the 
chances are good that shipment can be 
made immediately. 


Valve Values, Impactor and EValthrust are registered 
trade tuarks of Edward Valves, Inc. 


Pressure Drop Tests Take to Field 


FINDINGS CHECKED 


EDWARD LABORATORY 


Research into the characteristics of 


flow and the reduction of pressure drop 
has been a continuing Edward labor- 
atory project for many years. 
Recently Edward engineers checked 
their laboratory findings with a series 
of country-wide field tests,\believed to 
be unparalleled in flow research, in 
large central stations operating under 
considerably different conditions. 


Edward angle non-return valie as tapped for field 
test in 1300 lb 920 F midwestern central station. 


IMPACTOR HANDWHEEL, 
CLOSURE INDICATOR 
AIDS TO OPERATOR 


For years, the Edward Impactor 
handwheel has been the most popular 
method for manual operation of large 
valves. Usually attached to a valve 
with patented EValthrust ball bearing 
yoke, it has simplified closing big valves 
against high loads in close quarters. 

Now many large Edward valves are 
also equipped with a new, high-visi- 
bility closure indicator to show the 
— of the valve stem at a glance. 

n combination, the Impactor hand- 
wheel, EValthrust yoke bushing and 
Edward closure indicator are great 
helps to the operator. 


Temporary insulation covers Edward motor-operated 
angle valve during in-service pressure drop tests 


To make the tests, standard valves 
were drilled and tapped so that pressure 
recording gages could be installed at 
vital points in the path of flow. Stress 
analysis was made concurrently through 
strain gages affixed to the body of the 
valves. 

Test results, coupled with laboratory 
data accumulated through the last 
decade, have guided the redesign of 
many types of Edward valves with re- 
duction of pressure drop of up to 30 
per cent. 


Edward Fig. 2688s 
Used on Trap Lines 


A good all-purpose forged steel globe 
valve is the Edward Fig. 2688, an O.S. 
& Y. valve, and its inside screw com- 
panion, Edward Fig. 2698. 

A good example of the many piping 
uses for this valve series is this con- 
densate and trap line hook-up on the 


reheat system of a big new central 
station in north central United States. 

The Edward inclined stem construc- 
tion in small globe valves has many 
advantages, not only in lower pressure 
drop, but in reduced wear through 
freer flow, and, as the illustration shows, 
piping flexibility where a battery of 
valves must be installed in limited 
space. 


EDWARD builds cast and forged steel globe and angle stop, gate, non-return, blow-off, feedline stop-check, INTEX (integral seat), integral bon- 


net UNIVALVES, relief, hydraulic, gage, straight-through valves and strainers for power, petroleum, marine, industrial and technological services. 
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atom’s isotope. Among all atoms, some 
are isotopes. They are identical with 
all the other atoms in a given element, 
but their atomic weight is different, 
which is due to the addition of one or 
more neutrons to the normal number 
in the nucleus. For example, the hydro- 
gen atom has a single proton for a 
nucleus whereas its isotope has a proton 
and neutron bound closely together, as 
in Fig 3. Because the neutron has prac- 
tically the same mass as the proton the 
hydrogen isotope’s atomic weight is 
double that of the hydrogen atom. One 
in about every 5000 atoms of hydrogen 
is an isotope, and is known as heavy 
hydrogen. It was isolated by Dr Harold 
Urey. Water containing this isotope is 
called heavy water. 

The helium atom, next in the electron 
scale, has a compact nucleus with two 
electrons traveling around it in an orbit, 
Fig. 4. The nucleus, Fig. 5, includes 
two protons with a positive charge 
equal to that of the two electrons. The 
neutrons have no charge, but increase 
the atomic weight of the atom, by an 
amount equal to their mass. A helium 
atom may be considered as two hydro- 
gen isotopes compressed into a single 
atom; consequently, it has double the 
atomic weight. 

A lithium atom, Fig. 6, has two elec- 
trons in an inner circular orbit, as in 
the helium atom, and one in an outer 
orbit rotating about a compact nucleus 
that includes three protons and three 
neutrons, Fig. 7. The electrical charge 
on the three protons in the nucleus 
equals that on the three electrons in 
the orbits so the atom is in a state of 
electrical balance. 

Succeeding Elements. Number of 
electrons in the outer orbit increases by 
one for each of seven succeeding ele- 
ments, lithium, beryllium, boron, car- 
bon, nitrogen, oxygen, fluorine, until we 
reach neon, which has two electrons in 
its inner and eight in its outer orbit, as 
in Fig. 8. The next element in the 
atomic scale, sodium, has a third orbit 
in which a single electron rotates. 
Electrons in this orbit increase by one 
through seven succeeding atoms until 
we come to argon, which has eight, 
Fig. 8. Beyond argon the electron con- 
tinues to increase by one for each suc- 
ceeding element up to uranium, which 
has 92, arranged as in Fig. 9. This 
element has attracted much attention 
because of its use in the atomic bomb 
and as a proposed source of energy 
for power generation. 

In each atom’s nucleus there are posi- 
tively charged protons in an equal 
number to the negatively charged elec- 
trons outside. Combined with the pro- 
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How two hydrogen atoms combine in 
nature in order to form a molecule 


Oxygen atom arranged as if two of 
eight outer electrons were missing 


_-@.~_ Oxygen 


Hydrogen @ 


Water(H90) 


An oxygen atom, two hydrogen atoms 
combine to form a molecule of water 


/ 
~@- 
Chlorine 


Chlorine atom arranged as if one of 
eight outer electrons were missing 


Chlorine 
commen salt (NaCl) 


A sodium.and a chlorine atom form 
sodium chloride, common salt 


a~ 


fier) 


Oxygen Carbon 


Oxygen atom has 6 electrons grouped; 
carbon atom, four electrons in —_ 


OF 
Oxygen Carbon Oxygen 


Carbon dioxide (COo) 


Two oxygenatoms withacarbonatom 
form molecule of carbon-dioxide gas 


tons are an equal number of neutrons 
in the simpler atoms and a greater 
number in the more complicated one. 
But this part of the atom is of little 
interest in the study of electronics be- 
cause all phenomena that we will study 
result from distribution and movement 
of electrons. For this reason we will not 
devote further attention to the nucleus, 
which contains most of the energy of 
the atom and around which has devel- 
oped the absorbing science of nuclear 
physics. 

Electron Orbits. The so 
far used show the electron orbits in the 
same plane. According to the Bohr 
theory the orbit of each electron is in a 
different plane to form what are called 
space shells. That is, instead of the 92 
electrons of the uranium atom being 
arranged in seven orbits in a single 
plane, Fig. 9, they are in seven space 
shells, Fig. 10, each electron moving 
in a different orbit. The numbers on 
the space shells indicate the number of 
electrons in each, the nucleus being 
shown in the center as a round ball. 
The electron orbits are distributed in 
each shell as in Fig. 11. For simplicity 
this diagram shows the structure of 
the nitrogen atom, which has two elec- 
trons in an inner shell and five in an 
outer. 

The conception of the atom’s struc- 
ture here presented is according to the 
Bohr theory that assumes the electrons 
to be well-defined negatively charged 
particles moving in definite orbits. This 
theory has been discarded. however, 
for one that pictures electrons as wave- 
like disturbances in space about a 
nucleus. But this does not in any way 
affect our discussion of the atom’s elec- 
tron system. The atom as we show it 
serves our purpose for a practical and 
simple conception of a complex struc- 
ture. It also provides a mental picture 
that permits visualizing many electrical 
phenomena and how electronic devices 
operate. 

Physicists do not agree on the exact 
structure of atoms and many phenom- 
ena associated with them, particularly 
within the nucleus. But the simple 
solar-system conception we have dis- 
cussed serves our purpose completely. 

Atomic Groups. Number of electrons 
and their arrangement in atoms gives 
them definite characteristics. Because 
of these arrangements some gases are 
inert, that is, do not combine chemically 
with any other element. For example, 
helium, neon and argon are three of 
the six inert gases. All have their outer 
orbit satisfied with a full complement 
of electrons. No atom has more than 


(Continued on page 136) 
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On steam lines where pressutgs go as high as 1500 
psi, and temperatures up to 900° F. are encountered, 
steam traps must be rugged... ahd efficient! 


That’s why so many public utilities 

pressure steam plants are installing Ya 

Strainer Impulse Steam Traps. First co 

famous standard Yarway Impulse Steam Feap, the 
integral strainer trap has been developed esp 

to meet high pressure trapping requirements. 


It has ample condensate capacity when system 
being ‘““warmed up.” Yet it will handle relatively 
small amounts of condensate efficiently without 
losing prime. The valve closes positively in the 
presence of dry or superheated steam. 


It is a fraction of the size and weight of other type 
traps designed for the same service—saving space. 
simplifying installation and requiring no supports. 


It is suitable for all pressures within a wide range 
without change of valve or seat. 


It has the same simplicity of design as does the 
standard Impulse Trap shown below—only one 
moving part, the same little valve. 


Its integral strainer protects trap against scale and 
rust in the piping system. 


Available with flanged or socket weld connections. 
Write for Bulletin T-1739. 


The Standard Yarway 

Impulse Steam Trap. 

Note only one moving 
part—a little valve. 


The Yarway Super-Pres- 
sure Integral Strainer 
Impulse Trap. 


See these traps and other Yarway steam plant equipment 
... hear their operation described by Lowell Thomas 
in the Yarway color motion picture, “There Is An 
Engineering Reason.” Available without charge for 
group showings. Write today. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
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POWER ENGINEERS’ NOTEBOOK 


PLANT-TESTED IDEAS TO SOLVE PROBLEMS OF DESIGN, OPERATION AND MAINTENANCE 


AUTOMATIC ALARM BOARD HELPS BUSY OPERATORS 


OuR PLANT HAS NOW GROWN from an 
initial installation of three boilers and 
one turbine to include seven boilers and 
two turbines. The auxiliaries consist of 
three deaerating heaters, four boiler 
feed pumps, three return pumps, three 
large air compressors operating at two 
different pressures, five coal scales, 
two i-d fans, an economizer and several 
small units of equipment. 

After the last of the added equipment 
went into service we learned that even 
a first-class operator could not inspect 
all equipment as often as he should. 
We needed a simple, reliable alarm sys- 
tem that would warn operators when 
and where trouble was developing. With 
the aid of an instrument company we 
built a system that has operated with 
complete satisfaction over a period of 
six years. We have gone through an 
evolution in the design of this equip- 


ment, and the wiring diagram below 
shows minimum equipment needed to 
take care of all situations. 

This diagram shows the hookup for 
two control points only; it will be 
evident that any number can be added. 
When an abnormal condition develops 
at a control point, the mercury switch, 
operated by lever position, closes the 
circuit through the relay coil. This 
closes the relay contacts, lighting the 
signal lamp and blowing the horn. The 
horn can be stopped by throwing the 
3-way switch on that circuit to the 
dotted position, but the signal lamp for 
the trouble point remains lit. If trouble 
should develop at another point the 
horn would operate for that condition, 
too; it can be silenced by throwing the 
3-way switch for the second trouble 
point, and so on. 

Signal lamps can be darkened only 


by clearing the trouble, bringing the 
mercury switch to the open position and 
then throwing the 3-way switch to its 
normal position. During all-clear con- 
ditions signal lamps can be tested by 
throwing the 3-way switches, noting if 
the lamp lights, and then returning the 
switch to its normal position. 

We have our boiler-board illuminat- 
ing lamps hooked in parallel with the 
alarm-board supply so the operator 
knows the alarm system cannot function 
if his board lights are out. 

Sketch below shows a suggested lay- 
out for the alarm board. The relays 
are mounted on the back and suitable 
openings are cut in the board in which 
the lamps and switches are mounted. 
We have our units assembled on a 14-in. 
Transite board mounted on angle irons 
fastened to the floor and wall. 


J C Porter Rock Hill, S. C. 


Hot line 


_—Single-pole relay, 
normally open 


--3- way switch 
in normal position 


Signal lamp 


Mercury switches 
mounted on 
control points * 


Ground line . 


Relays mounted on back of board-— 


Pilot lamps 


-—--Lamp labels 


---Pilot lamps 
| +-——Lamp labels 


+4----3-way switches 
for top row 


smitches 
for 2nd row 


WOODEN STICKS SERVE AS AN EXPENDABLE CLUTCH 


A SMALL PLAN? with natural-gas-engine 
driven generators ran each evening to 
help carry the local town load, which 
normally was supplied from a hydro 
plant through a transmission line. To 
raise the power factor when the engine 
plant was not running, it was desirable 
to operate one of the generators as a 
synchronous condenser. 

A magnetic coupling was considered 
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for installation between an engine and 
its 125-kva generator. In this way, the 
engine could bring its generator up to 
speed and synchronize it, and then be 
mechanically disconnected. But this 
scheme was rejected as too costly. 

successful synchronization pro- 
cedure was devised as follows: (1) the 
six bolts of the flexible coupling be- 
tween engine and generator were re- 


moved (2) one piece of broomstick was 
inserted in each of three bolt holes 
(3) engine and generator were slowly 
brought up to speed and synchronized 
(4) engine ignition was shut off, and as 
the engine slowed down the wooden 
“bolts” would shear off leaving the 
generator running as a syn motor. 

F E Coe Edmonton, Alberta, Can. 

(Continued on page 112) 
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SUN COMPRESSOR LUBRICANT... 


Keeps Vital Unit Operating 24 Hours a Day Without Parts Replacement or Repairs of any Kind 


The multi-stage, duplex air-compressor shown above operates 24 hours 
a day, supplying air to hydraulic presses, paint sprayers, air hammers, air 
grinders and automatic heating equipment. 


A few years age the customer was having considerable bearing 
trouble while using a well-known brand of lubricating oil. A Sun Engineer 
studied the operating conditions and recommended the proper Sun 
lubricants, ‘Job Proved" in dozens of similar machines. 


For more than three years now, Sun “Job Proved” lubricants have 
been in service. Crankcase temperature has been lower. Oil consump- 
tion has been less. No shut-downs or repairs of any kind have been neces- 
sary, and inspection has shown all parts to be clean and well lubricated. 
Records of this sort are being made every day by “Job Proved" Sun 
products in hundreds of plants. For lubricants that will give you maximum 


cssurance of steady night-and-day operation, call your nearest Sun 
office or write Department P-4, 


SUN OIL COMPANY - Philadelphia 3, Pa. 
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AUXILIARY 
MAINTENANCE 
FROM 
TO 


TO BE CHECKED 
DATE CHECKED 


Checked 


WORK ACCOMPLISHED 


i- 


Cleaned 
Drained 


Ck. Contacts 
Water Level 
Cln. With Air 
Max. Temp. 
Pressure 
Ck. Operation 
Overhaul 
OPERATOR 


Refilled 
Satisfactory 


Oil Level 
Renew Oil 
Lubricate 
Stop Leaks 
Tighten Conn. 
Replaced 
Fightened 
Repacked 
Calibrate 
Fair 

See Remarks 


Air Compressor # | 


Motor 


Motor Switch 


Gas Engine 


Filter 


Relief Valve 


Air Compressor #2 


Motor 


Motor Switch 


Filter 


Relief Valve 


Air Reduct. Valve 


Relief Valve 


Battery 


Water Level 


Charger 


Readings 


Emergency Lights 


Fuel Unloading 
Pump 


Motor 


Switch 


Strainer 


THERMOCOUPLES 
IN CLOSED PRECIPITATOR HOPPER 


REMOTE INDICATIONS of high ash level 
in hoppers can be easily obtained by 


DETECT HIGH ASH LEVEL 


arranging two I-C thermocouples, as 
shown in the sketch below. The couples, 
A and B, are installed side by side and 
connected in series with opposing 


To millivolt 
meter or alarm 
system 


- 
oor" 


polarities. The two leads can than be 
connected to a millivolt meter or a 
suitable alarm circuit. 

Couple A inserted through a sealed 
pipe is exposed to the flue gas and ash 
temperature in the hopper. Couple B, 
inserted through a pipe with openings 
both to the atmosphere and the hopper 
interior, registers the lower tempera- 
ture of the air drawn in through the 
pipe by the negative hopper draft. The 
differing temperatures set up a dif- 
ferential potential in the thermocouple 
circuit. 

When ash level in the hopper rises 
above the inner opening of pipe B the 
air circulation stops and temperature of 
couple B rises to that of couple 4. This 
action reduces differential emf in the 
circuit to zero, which can be made to 
sound an alarm. The operating point of 
the circuit occurring at zero potential 
has the additional advantage of sound- 
ing a warning if an accidental open 
circuit develops. 

G 


St. Louis, Mo. 


Log Sheets Enable 
Quick Record Keeping 


WHILE MOsT OPERATORS are efficient in 
performing their duties, and keep equip- 
ment well maintained, they strongly 
dislike preparing detailed reports of 
the maintenance work done. To ease 
the performance of the latter chore, log 
sheets were devised that give complete 
information on the work done, and re- 
quire the operator to do little more than 
make a few check markes, enter dates 
on which a maintenance or inspection 
job was done, and his initials. 

The table, left, is part of one of the 
sheets for auxiliaries in a diesel plant. 
Every piece of equipment that needs in- 
spection and attention is listed on these 
logs, which acts as a convenient check 
against accidental oversight. Similar 
sheets are prepared for the engines with 
appropriate headings under work ac- 
complished. 

The sheets are printed on one side 
only and assembled in a_loose-leaf 
binder. With this arrangement the blank 
sides can be used for remarks. 

Dexter M Smitu Hampton, lowa 


CONTRIBUTIONS INVITED 


Power pays $20 for each item pub- 
lished in “Power Engineers’ Note- 
book.” Here’s your opportunity to 
cash in on those professional tricks 
you have successfully used in the 
past, and also help your fellow 
power engineers. Your manuscript 
need only be in rough form, giving 
all facts and the sketches in pencil. 
We will dress them up for publica- 
tion. 

This department covers power 
problems in design, operation and 
maintenance ranging over items 
that are: mechanical, electrical, hy- 
draulic, structural, or of any nature 
concerning power generation and 
services. 


CORRECTION 


E J Kates, contributor of original 
data for item on “Using Available 
Voltages Increases Speed Range,” 
on p 110, Jan, 1948, Power, points 
out that the lowest speed should be 
425 instead of 520 rpm as pub- 
lished. This gives a total speed 
range of 4 to 1. 
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Think 


. before you se ‘lect any water ¢ ‘onditioning service, 
he the selection of the water conditioning service best suited for 
your boiler plant, it will pay you to consider carefully these three 
vital factors for successful, economical boiler plant operation: 


e A service based on a sound engineering background 
e A service with a proved record 
e A service backed by ample engineering facilities 


Trouble-free operation is a result of scientific control. 


W. H. & L. D. BETZ is an organization of engineers and chemists 
specializing in the solution of all industrial water problems. Years of 
experience have made Betz water conditioning service scientifically 

correct ... complete . . . economical. 
Our nationwide staff of engineers will welcome the opportunity 
of discussing with you this important subject of water conditioning 
... W. H. & L. D. BETZ, Gillingham and Worth Streets, 
Philadelphia 24, Pa. In Canada: Betz Laboratories Limited, Montreal 1, 


BOER WATER CONDITIONING WATER CONDITIONING ° INDUSTRIAL WASTE Treatment 
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material will be 


How Can We Stop Pound 
In a Corliss Engine? 


Our PLANT HAS four vertical single-eccen- 
tric 42x60x74 corliss engines, which are 
used to blow air into blast furnaces. The 
normal speed is 45 rpm with a capacity 
of 11,700 cfm. 

Recently one of the engines developed 
a pound on the bottom center. When 
running full speed, the pound is very 
heavy. It is considerably reduced when 
we run the engine at 35 rpm. We have 
changed crank and crosshead _brasses, 
checked for loose pistons, as well as 
tightening up all around. Since no im- 
provement was noted we repaired the fly- 
ball governor, but to no avail. 

We have taken the indicator cards, 
shown in the diagram, to help solve our 
problem. It is our belief, after studying 
the cards, that the pound is caused by 
the absence of cushion steam at the end 
of the exhaust stroke. This lack is due 
to the exhaust valves closing too late. We 
also believe the steam valves open too 
late on both ends. On the head end, the 
exhaust valve is apparently opening late 
and the steam valve is leaking after the 
point of cut-off. 

Do Power readers agree that these 
valves are in need of adjustment, both 
to eliminate the pound and to increase 
engine efficiency?—AJS 


How Is Slipring-Motor 
Resistance Calculated? 


(This question is from Jan. issue 
with best answers from readers.) 


We have a 150-hp 440-v 3-phase slip- 
ring conveyor motor that has caused us 
to change hookup twice. It is apparent 
that the wrong secondary grid resistors 
have been shipped with this installa- 
tion. We have about doubled the size 
of the bank, but still don’t get proper 
speed regulation. We operate it from a 
12-step drum-type controller on the sec- 
ondary. It is started and stopped with 
start-stop pushbuttons through a mag- 
netic contactor in the stator circuit. The 
primary current is 176 amp and the sec- 
ondary current 190. Speed is 1150 rpm. 
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Exercise your engi ig wits by submitting answers to this question, fresh from the*plant. Suitable 
accompanied by sketches or photographs command additional pay 


Condensing to 24 in.voc 
spring scale 60/b per in. 
speed 32 rpm 


Head end /15in. 
mep = 30.0psi 


| 
oe Cronk end 
/.20in. mep = 422psi 


On the first test, under no load the 
rotor started at about 1000 rpm. The 
grids were then rearranged and some 
added, to give about double resistance. 
On the second test under full load the 
starting speed was still high as it was 
over 800 rpm. 

! would appreciate it if some POWER 
readers would give me a formula or 
other definite information that I can use 
to determine the correct cross section 
and resistance of the grids for the 12- 
step controller. I want a resistance that 
gives maximum safe starting torque and 
equal acceleration up to full short cir- 
cuit of the rotor —JHV 


Grids Connected Wrong 


ApPpARENTLY JHV HAS CONNECTED the 
grid resistors incorrectly, with the re- 
sult that part of the resistors are in 
parallel and the remainder in series. 
Speed of a wound-rotor motor is di- 
rectly proportional to the resistance of 
the rotor circuit. The accompanying 
speed-torque speed-current curves il- 


lustrate this clearly. For a full explana- 
tion of these curves, JHV is referred to 
Electric Motors in Industry, by Shoults, 
Rife and Johnson. 

Varying the resistance in the rotor 


No external resistance 


4 


4 & 

| 

2 \ \ 300 3 

3 \ 200 

= = 

—— Torque “SS 

———Gurrent 


Synchronous speed, percent 
Nurnbers on curves indicate rotor resistance '” 
percent of value fo ge 100 percent full load 
torque at standstili 


circuit makes it possible to change the 
motor speed anywhere between syll- 
chronous speed and zero, at any given 
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A further advantage of Cupro-Nickel 
Alloy is its excellent workability. In 
the illustration tubes have been in- 
serted and cut by air tool. Several of 
the tubes have been flared and are 
in place. 


CUPRO-NICKEL TUBES 
for extra durability in large new condenser 


|. poem 40,000 pounds of Anaconda 20 percent of our Technical Department in determining the 
Cupro-Nickel tubes were used in this large most suitable alloy for a specific application. Pub- 


condenser for an industrial power plant. Cupro- lication B-2 provides comprehensive information 
Nickel was chosen for this job because of the cor- on the ten standard Anaconda Condenser Tube 
rosiveness of the brackish river water to be used = Alloys as well as plates for condensers and heat 
for coolant. exchangers. 48133 


This Cupro-Nickel Alloy is one of four stand- 5. Pat. om. 
ard Anaconda copper-nickel condenser tube alloys. 
The others are Super-Nickel 702, Special Cupro- 


Nickel 754 and Ambrac* 850. Although these alloys 
have but about one-third the specific thermal con- AuatownA 
ductivity of the brasses, they compare quite favor- aarti 
ably in effective heat transfer under operating con- of as 
ditions. Ten percent additional surface is sometimes 
provided as a safeguard by designers of condensers , 
when coprer-nickel alloys are used instead of CONDENSER TUBES 
Admiralty or other brass. 

cadicne manufacturers are invited to utilize THE AMERICAN BRASS COMPANY 
the broad experience and metallurgical knowledge General Ofices: Waterbury 08, Connecticut 

Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LTD. 
New Toronto, Ont. 
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value of load. Reducing the speed, by 
increasing the rotor resistance, results 
in increased /°R loss in the rotor. When 
this occurs, the efficiency decreases in 
direct proportion to the increased slip 
and rotor resistance. 

It is also possible that the conveyor 
load is too light for the motor, keeping 
in mind load is necessary for effective 
speed reduction. As this point is fre- 
quently overlooked when slipring mo- 
tors are used it is suggested that a watt- 
meter be connected to the motor and 
the true load readings obtained. 

Study of the above curves shows the 
speed regulation of a slipring motor 
poor as the motor increases its speed 
with a reduction of load, or vice versa. 
Ira A Butcher, Piney River, Virginia. 


Formula and Proof Shown 


THE FORMULA TO DETERMINE secondary 
resistance in a slipring motor is: 


Hp X 249 
P 


150 X 249 
~~ (190)? 

Where R equals external secondary re- 

sistance in ohms per phase causing 

moter to exert 100% torque at zero 

speed: Hp is the full-load rating (150) ; 

/ equals full-load secondary current 
(190 amp). 

If three 1.04-ohm resistors are con- 


R= 


= 1.04 ohms 


0 2 40 60 8 100 120 


Torque, percent 


nected in Y, the motor will not start 
under full load. This includes internal 
rotor resistance which we can neglect 
for practical purposes. Under this con- 
dition, all the rotor energy is being dis- 
sipated in the resistor. 

To get a clear picture of what the 
speed-load conditions are, refer to the 
above curve. Point A, shows motor speed 
as zero at 100% load. If the load is re- 
duced by half, speed is 600 rpm as in- 
dicated by point 
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JHV does not state what speed he 
wants at full load. If he changes the 
variable resistor from 1.04 to 0.52 ohms 
per phase, speed will vary according 
to curve B. When carrying full load the 
speed would be 600 rpm. On the other 
hand, if resistances are doubled to 
2.08 per phase, we get curve C and the 
motor won’t start until the load is re- 
duced 50%. At half speed the load is 
reduced to 25% (point C, on curve C). 

JHV says the speed is 800 rpm at full 
load. This would correspond to curve D 
and by interpolation it is evident that 
the resistance per phase is less than 
that used in curve B. Curve E is drawn 
to show the motor speed with rings 
short circuited. 

Following is proof of the formula: 


PR 
Hp = 
With sufficient resistance in the motor 
secondary to barely stall the motor un- 
der full load, a total of 150 hp is being 
dissipated in heat. In other words, the 
current squared in each leg multiplied 
by 3, since there are 3 rings, is 3/°R. 
Divide this amount by 746 for 746 watts 
= 1 hp. Hence: 3/°R 746 = 
249 = hp dissipated, which in this 
case = 150 hp.—RFE 


Space Taps Evenly, 
Adjust With Load 


VALUES OF rotor current and rotor volt- 
age between rings are necessary to find 
the required resistance. The following 
formula is used to find the ring voltage: 


X 746 

K 

Where E, = voltage between rings, /, 
= rotor current, Hp = horsepower, 
K = 1 — % slip. The slip is 4.15% 
with rings short circuited at full load. 
Hence: 


150x746 
‘1.73X190X .9585 
Resistance required for a given start- 
ing torque is found as follows: 


E; 
1.73xXhxT 
Where T = torque required on first 
step of controller, expressed for 100% 
full-load torque as 1.00, or 150% fit 
as 1.50, and so on. Assuming 100% fit: 


358 
1.73X190X1.00 
1.09 ohms per leg in a Y-connection. 
To obtain even acceleration, I would 
space the taps on the grids equal resis- 
tance values apart and make correc- 


= 358 v 


Resistance per*phase = 


Res per*phase = 


tions under actual operating conditions. 
On curve below, marked lines show 
torque-speed relations as motor is ac- 
celerated. Only nine steps are shown. 
Assuming the motor can just start 
the load on the second notch and the 


1200 


Rotor 
<——circuited 


1000 


00 1600 
Torque, ft-lb 

Curve showing speed—torque relations 

assuming constont torque. 


Numbers correspond to vorious 
controller notches. 


torque required by the load is the full- 
load value, the motor will accelerate to 
point A on curve No. 2 corresponding 
to 260 rpm. On further movement to 
third notch, the rotor speed shifts to 
No. 3 curve and steadies away at point 
B, or 520 rpm. This is repeated as con- 
troller is moved until rotor is short cir- 
cuited at the rings. J A Coulden, Ham- 
ilton, Ontario. 


Torque Curves Analyzed 


IF HE TAKES MEASUREMENTS as indi- 
cated, JHV can plot curves like those 


Slip, rpm 


Rotor speed, rpm 


shown. Typical readings and calcula- 

tions are given as an example for 4 

3-phase 440-v 60-cycle induction motor. 
(Continued on page 138) 
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when danger threatens 


Costly damage to turbines can result from— 
Back flow of water into extraction lines... 
Accidental change of steam pressure... 
Back flow of re-evaporated condensate in heater shell. 


An & Bleeder Line Protecting Valve... 
Acts when danger threatens... 
Closes to prevent back flow... 


Guards against damage. 


& Bleeder Line Protecting Valves are available... 
With air operating cylinders... 


With oil operating cylinders... 
With screw spindles and with plain covers. 


Bulletin 8-K describes these valves in detail. 


Write for a copy—today. 


SCHUTTE & KOERTING COMPANY 


WManupacturing Engineers 
1150 THOMPSON STREET + 


JET APPARATUS + HEAT TRANSFER EQUIPMENT + STRAINERS + CONDENSERS AND 
VACUUM PUMPS + OIL BURNING EQUIPMENT + ROTAMETERS AND FLOW INDICATORS 
RADIAFIN TUBES + VALVES + SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS 


PHILADELPHIA 22, PA, 
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NEW PLANT 


EQUIPMENT 


Safety and Relief Valve E100 


Type 2680 SAFETY AND RELIEF VALVE is 
cast steel with stainless-steel trim. Nozzle 
body is of long-neck construction to permit 
proper nozzle flow without restriction. 
Body is fully ribbed to absorb piping 
stresses. A stainless-steel baffle plate re- 
stricts flow of vapors into spring chamber. 
Manufacturer states that capacity of this 
valve has been certified by actual tests at 
the National Board of Boiler and Pressure 
Vessel Inspectors’ Laboratories. New valve 
is available in sizes from 14x2 in. to 6x8 in. 
Valve parts are completely interchangeable. 
Farris Engrg Corp, 453 Commercial 
Ave, Palisades Park, N. J. 


Current Transformer E101 


THROUGH-TYPE CURRENT TRANSFORMER has a 
new cushioned mounting for the porcelain 
insulator that is suspended inside trans- 
former housing by two continuous circular 
wedge-shaped rubber gaskets. Effective 
support is thereby provided against me- 
chanical shocks, and at the same time the 
assembly can be mounted in any desired 
position. 

Space between the secondary winding 
and enclosing case is filled with an elastic 
compound sealing out air and moisture. 
These transformers are available in current 
ratings above 1000 amp, and in voltages up 
to and including 34.5 kv. Allis-Chalmers 
Mfg Co, Milwaukee, Wis. 


Use convenient reply cards on page 176a to secure additional information on these new equipment items. 


Portable Ventilator 


Voltage Tester E102 


DESIGNED FOR testing continuity of either 
ac or de circuits, this unit shows ranges 
from 110 to 550 v, ac, and 110 to 600 v, de. 
It also indicates blown fuses, grounded side 
of line, grounded side of motor, excessive 
leakage to ground, whether frequency is 25 
or 60 cycles, and de polarity. Designed to 
eliminate possibility of error and danger 
of old-fashioned test lamps, the unit gives 
indication by a solenoid indicator and neon 
test lamp. 

This voltage tester is sturdily constructed 
and encased in an attractive, streamlined, 
plastic case. It has easy-to-read scale, cali- 
brated from 110 to 600 v. Over-all length 
is 6 in. with leads 2 ft. long. Test prod han- 
dles are 4 in. long and the unit comes com- 
plete in carrying case with belt clip. Ideal 
Industries, Inc, 1025 Park Ave, Syca- 
more, Ill. 


Electric Heater E103 


PortasLe, lightweight, 5'4-lb, rustproof 
aluminum unit gives heat by convection 
and radiation. A vertical, semicylindrical 
heating element consists of nickel-chrome 
wire supported on the outside of a ceramic 
post. Model P-1.25A uses 1250 watts, oper- 
ates on 115 v and stands 15!4 in. high. 
Electric Heating Dept, Westinghouse 
Electric Corp, Emeryville 8, Calif. 


E104 


Catitep Sar-T-Air, motor-driven ventilator 
has a capacity of 425 cfm, and weighs only 
50 lb. Made of noncorrosive sparkproof alu- 
minum, unit may be connected to nearest 
lighting or power outlet. Compact size al- 


lows it to pass through small hatchways. 
Unit may be used either as a blower or ex- 
hauster to remove hazardous gases, fumes, 
vapors, dust and foul air from drums, tanks, 
cars, manholes and other inaccessible 
places. Ventilator is also adaptable for 
welding, spray-painting, tank-coating and 
cargo-unloading jobs. United Electric 
Motor Co, 178 Centre St, New York 
13, N. Y. 


Flow Indicator E105 


NEw DESIGN RoTAMETER is a rigid self-sup- 
porting unit when installed in a pipeline. 
Using a recently developed Corning glass 
flange on the Rotameter tube, the unit may 
be connected directly to a standard 4-hole 
flange or with a companion flange it may 
be connected to threaded pipe. Where re- 
quired, a thin Neoprene gasket is provided. 
For special applications, gasket may be 
supplied in Teflon. An integrally built 
Lucite tube covers and protects the meas- 
uring tube. Lucite tube is fitted with a 
metal adjusting ring that holds the tube 
rigidly in position by forcing it against 
cast-iron flanges at each end of meter. 
Rotameter is available in sizes from 1, to 
4 in. Schutte & Koerting Co, 12th & 
Thompson St, Philadelphia 22, Pa. 


Dua! Fuel Attachment E106 


For service with the Caterpillar diesel 
D13000 engine, this new unit can be in- 
stalled at the factory or in the field. It is of 
particular interest to engine users near 
gas-producing areas where pipeline gas can 
be obtained at low cost. The attachment 
consists of special precombustion chamber, 
modified fuel-injection pump for precise 
metering of minute quantity of diesel fuel, 
a special governor control assembly for 
interconnected fuel-injection pump and 


be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 
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Easier... Faster... Smoother Piping Jobs 
when CRANE-equipped throughout 


For power, heating or process piping. . . 


whatever you need, Crane is the dependable SOURCE OF SUPPLY 

source. Buying from the world’s most com- : RESPONSIBILITY 
lete line means deli of what you want... i x 

valves, fittings, pipe, accessories, fabricated 


piping . . . in brass, iron, steel or alloys. 


Standardize on Crane and you establish a 
single responsibility for piping equipment. 
Every step of piping procedure is simplified 
... Specifying, buying, installing; including 
maintenance work. And you’re assured good 
performance, because dependable Crane 
quality guards every part of piping systems. 


Pick up your Crane Catalog and the com- 
plete Crane line becomes your partner... 
working for you. 


Crane Co., 836 S. Michigan Ave., 
Chicago 5, IIl. 


Branches and W bolesalers 
Serving All Industrial Areas 


BETTER ADAPTABILITY for more services—Crane 
ee Standard Iron Body Wedge Gate Valves in a complete 
all piping from the line for steam pressures up to 125 psi; for water, 
complete Crane line, oil or gas up to 200 psi. Made in outside screw and 

yoke, and non-rising stem patterns; screwed 
or flanged ends; brass-trimmed or all-iron. 
In sizes 2 in. and larger. See your Crane 
Catalog, pp 101-6. 


EVERYTHING FROM... 


on’ 


VALVES + FITTINGS 1 
PIPE + PLUMBING | 


AND HEATING 
FOR EVERY PIPING SYSTEM 
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gas throttle valve, and the necessary gas 
lines and pressure regulators. Once the 
initial conversion has been made, it is 
necessary to change only the precombustion 
chamber to convert back to full diesel 
engine. 

With the attachment installed the engine 
is started on diesel fuel alone and a manu- 
ally operated lever is used to switch over 
to natural gas operation with pilot diesel 
fuel ignition. The governor-controlled gas 
throttle valve regulates quantity of natural 
gas, and modified fuel-injection pump 
meters diesel fuel. Caterpillar Tractor 
Co, Peoria, Ill. 


Damper Control E107 


ELECTRIC TIME-DELAY, remote damper con- 
trol, DCR-A, in a compact cabinet, carries 
the following features: (1) a differential 
adjustment controlled from a movable 
knob (2) a selector switch permitting auto- 
matic, manual or full-closed damper oper- 
ation (3) an emergency cut-out switch to 
remove all controls instantly and return to 
manual (4) an application plug to adapt 
damper control to stoker, oil- or gas-fired 
boilers (5) safeguards involving switches, 
relays, etc, for opening damper in event 
of burner failure or shutting off burners 
when selector switch moves from automatic 
position during firing. Cleveland Fuel 
Equipment Co, 1836 Euclid Ave, 
Cleveland 15, Ohio. 


Welding Electrode E108 


Tootwetp A & O ELECTRODE is designed 
for hard-surfacing tools and dies. It serves 
where either air or oil quenching is re- 
quired in building up the working surfaces 
or edges of metal cutting and forming tools. 
Deposited metal is 5% chrome, and may 
either be used as welded or be subjected to 
a wide range of heat treatments. Electrode 
is recommended for making composite 
metal-working tools by using a carbon-steel 
base and building up edges of tool steel 
quality, or for the alteration or repair of 
hardened dies and tools. It will operate on 
either ac or de welding. Electrodes are 
available in gs, 4% and dia for cur- 
rent ranges from 40 to 180 amp. Lincoln 
Electric Co, Cleveland. 1, Ohio. 


Pressure Switch E109 


NEw IN DESIGN, Types V and VI pressure 
switches feature a 3% of full-scale differ- 
ential. Switch contacts have an electrical 
rating of 10 amp at 125 v, ac. This low 
switching differential and high rating is 
available over the entire range from 30 in. 
of vacuum to 10,000 psi. Through a Bour- 
don spring connected internally to the 
alarm spring, the Type VJ operates a con- 
ventional indicator. This permits an ac- 
curate indication of pressure being con- 
trolled independent of electrical contact 
setting. 

Both instrumerits are suitable for meas- 
uring either temperature or pressure, and 
are available in a wide range of sizes and 
pressures. United States Gage Div, 
American Machine & Metals, Inc, Sel- 


lersville, Pa. 


Parts Cleaner E110 


PORTABLE, WELDED-STEEL UNIT, 14 in. x 56 
in. x 30 in. high, on wheels, has hinged 
drop leaves, tool tray for convenient work 
bench. Kelite Products, Inc, Box 2917, 
Terminal Annex, Los Angeles 54, 
Calif. 


Steam Trap E111 


SWENDEMAN STEAM trap operates on the 
float-valve principle. It is designed for easy 
attaching to steam lines from !4 tcoof a. 
Body and head are made of high-qheary 
semi-steel. All parts are readily accesjze‘e 


for checking, cleaning and repairs. Internal 
working parts are bronze with stainless- 
steel valve and seat. Float is of seamless 
high-pressure construction. The Tell-U- 
When quick-operating gage checks the in- 
side water seal, and provides a means of 
determining trap tightness. Leavitt Ma- 
chine Co, Orange, Mass. 


High-Current Contactors = E112 


FoR OPERATION on 750 v. these contactors 
are 1500-, 3000- and 6000-amp units for 
single-pole, heavy-duty operation. They are 
magnetically operated, frame-mounted, rear- 
connected devices with up to eight heavy- 
duty, normally open or normally closed, 
double-brake auxiliary interlock contacts. 

The main contacts are designed with 
unique arc tips that force the arc out onto 
ribs of arc runners. Arc chute has a 
divider to help cool the arc. All parts, in- 
cluding main and auxiliary contacts, are 
readily accessible. Allis-Chalmers Mfg 
Co, Milwaukee, Wis. 


Unit Heater E113 


vertical, discharge-type unit 
heater reduces noise and saves 35% in total 
weight, claims its maker. The motor, placed 
at center of a circular heating core, is 
mounted in a stack, open at both ends. 
Special fans draw room air through stack 
and at the same time direct outlet air from 
heated core down through the fan open- 
ing. This air stream cools the motor. Seven 
models in the Vertiflow line are available 
to deliver from 52,600 to 552,000 Btu per 
hr. Young Radiator Co, Racine, Wis. 


Freon Compressor E114 


IMPROVED LINE of New Eclipse compressors 
has higher capacity per horsepower be- 
cause the bore has been increased from 4} 
to 4} in.; a new plate surrounds the valve 
area, and a deeper suction jacket is incor- 
porated. A special oil drain and pressure- 
equalizing device connects suction jacket 
in each cylinder block to crankcase. Units 
are available with 2, 3, 4 or 6 cylinders. 
Speeds run between 450 and 900 rpm. Pis- 
tons have a stroke of 4} in. Crankcase has 
been shortened by putting the force-feed 
oil pump at end of shaft. Both belt wheel 
and crankshaft are balanced dynamically 
as well as statically. 

Discharge valve ports have been stream- 


Use convenient reply cards on page 176a to secure additional information an these new equipment items. Please 
be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 
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OME years ago Revere said that “Bubbles 
have teeth.” It is still true. Air bubbles in a 
condenser can eat away at the tubes quite 
rapidly, and become a cause of failure with con- 
sequent re-tubing. Air-entrainment, as it is called, 
acts in several ways, all destructive to tubes. Air 
contains oxygen, which directly attacks most 
metals, forming oxides. Carbon dioxide in solu- 
tion dissolves these oxides. That is not all. Air 
bubbles add to the erosion effect of turbulent 
flow. The higher the velocity, the worse the 
effect, and the more swift and serious is the 
combination of erosion and corrosion at points 
of greatest disturbance. Every effort should be 
made therefore to keep air from being carried 
into the cooling water. If you are troubled by 


POWER ® April 1948 


frequent re-tubing of your condenser, get in 
touch with Revere, but first save a few samples 
from failed tubes for examination by our labora- 
tories to determine the cause of failure. Many 
users of condenser tubes have found our col- 
laboration exceedingly valuable, and we are 
always glad to cooperate in an effort to extend 
tube life. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 


Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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lined, and precision-bored crank bearings 
of steel-backed babbitt without liners are 
used in connecting rods. Standard capaci- 
ties on air-conditioning work range from 
17} to 53 tons. Machines are furnished 
complete with main-line stop valves, safety 
valve, set of V-belts, grooved wheel and 
motor pulley, oil-pressure gage, initial 
charge of oil, oil strainer, and scale trap. 
Frick Co, Waynesboro, Pa. 


Hose Valve E115 


PAUL HOSE VALVE operates without springs 
and has only two moving parts, the operat- 
ing plunger and controlling ball. Hose 
nozzle is discharged by pushing a button. 
This causes a plunger to roll the ball off 
its seat, giving instant full flow. At 50-psi 
hose pressure, less than 10-lb finger pres- 
sure opens the valve. When button is re- 
leased, differential pressure forces the ball 
into valve throat, closing valve and raising 
pushbutton plunger. Unit is available for 
standard hose size from 4 to 1 in., deliver- 
ing up to 13 gpm at 75 psi. Nozzle is made 
entirely of monel, and the body is rubber- 
coated to prevent scratching interior sur- 
‘faces of tanks or other equipment. One 
model is fitted with a threaded replaceable 
nozzle that adapts the valve for use with 
long extension nozzles. Paul Valve Corp, 
683 Third Ave, New York, N. Y. 


Heating Torch E116 


Crown Torcu is for soldering, brazing and 
heating operations. Torch is completely 
self-contained and burns butane or propane 
gas. It has eight full hours of burning time 
and produces a flame of 3800 F. Made of 


16-gage seamless brass tubing, the torch 
has a pressure capacity of over 2200 psi, 
but operating pressure with butane or pro- 
pane gas is 90 to 150 psi. Device is 12 in. 
long, 244 in. in diameter, and weighs 244 
Ib when full. Features include fingertip 
control of flame size and temperature and 
an all-in-one tip that eliminates need for 
tip changes. Sully Engrg Ltd, 7416 Mel- 
rose Ave, Los Angeles, Calif. 


Vacuum Cleaner E117 


RuccED CONSTRUCTION, self-contained filter 
system features this all-purpose industrial 
vacuum cleaner. Four 5-in. dia wheels 
carry the tank-type cleaner, made of 16- 
gage steel. A 14-hp motor mounts in the 
bottom with a 30-ft primary extension cord 
that permits 2700-sq-ft coverage from a 
single outlet. Ideal Industries, Inc, 1025 
Park Ave, Sycamore, Ill. 


Motor-Starting Switch E118 


THIS MANUALLY OPERATED SNAP SWITCH, 
Bulletin 600, starts motors of 1 hp or less. 
It has an overload device that operates on 
soldered ratchet principle. It is impossible 
to hold the switch closed under sustained 
overloads, but can be reset easily, with 
regular switch lever, after overload is 
cleared. 

The switch unit can be furnished with- 
out enclosure for mounting in a standard 
switch box. Various kinds of enclosures 
are available. Allen-Bradley Co, Mil- 
waukee, Wis. 


Protective Coating E119 


Sika-SEAL adheres to and protects wet or 
dry surfaces. The mixture is composed of 
blends of specially treated high-grade as- 
phalt, plasticizing and adhesive compounds 
brought to the proper point of consistency 
with solvents. It does not contain tar and 


is not an emulsion. Manufacturer says it 
prevents penetration of water or dampness 
and seals pores and hairline cracks. Sika 
Chemical Corp, 35-49 Gregory Ave, 
Passaic, N. J. 


4 


Vibrating Grizzly Feeder £120 


Unit, specially designed for large capacity 
separation of crusher feeds, has heavy-duty 
magnetic vibratory grizzly feeder. Feeder 
is available in different sizes and styles, 
either single or double magnet with the 
magnet mounted above or below the deck. 
All designs feature variable control of rate 
of feed and with either full or partial 
grizzly decks. Operation is normally on 
220- or 440-v ac, but small models can be 
operated on 110-v ac. Syntron Co, Homer 
City, Pa. 


Floor Resurfacer E121 


FLoor PATCHING and resurfacing of con- 
crete, stone, brick and composition floors 
can be made and be ready for traffic within 
18 hours of repair, claims its manufacturer. 
Trowel-In comes as a complete unit with 
resurfacer, primer and drier in separate 
containers for easy application in any 
quantity. 

Material bonds in without chopping out 
old flooring, and in % in. thickness does 
not raise floor level appreciably, states the 
maker. Flexrock Co, Filbert and Cuth- 
bert St, Philadelphia 4, Pa. 


Fluorescent Fixture E122 


DESIGNATED AS THE HF-100, this fluorescent 
fixture has a new weatherizing finish that 
makes it highly resistant to rust, corrosion 
and pitting. This process materially pro- 
(Continued on page 154) 


Use convenient reply cards on page 176a to secure additional information on these new equipment items. Please 
be sure to identify your request with the new-equipment key letter, EF, and number, as shown on the items above. 
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It is the continuously successful treatment 
of water, year after year, regardless of chang- 
ing conditions or needs, that pays dividends 
to our customers. That is what the Nalco 
System offers. Nalco customers testify to this 
by their continued use of Nalco service and 
Nalco chemicals. For example, in the Tex- 
tile Industry: 


Nalco’s 2500 psi experimental boiler. 
Nalco boiler feedwater treatments are 
tried and proven here, not in your plant. 


On-the-spot field service. Nalco field engineers 
are practical chemists who help to maintain 
continuously successful water treatment results. 


RESULTS FROM THE 


of all Nalco clients have been 
using the Nalco System for over 5 years, 


of the above group have enjoyed 
over 10 years of trouble-free water treatment; 


of those benefiting from the 
Nalco System for over 10 years have been 
doing so for more than 15 years. 


For a permanent solution to your water treat- 
ment requirements, turn to Nalco. Complete 
information on request. 


a 


on 


bal 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place, Chicago 38, Illinois 


Canadian inquiries should be addressed to 


Aluminate Chemicals, Ltd., 555 Eastern Ave., Toronto 8, Ontario 


— the Scientific System of Water Treatment for All Industry 
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B ecause of its efficiency, 
an Up-Feed Vacuum Pump Heating System is often 
installed in multi-storied apartments, industrial plants, 
institutions, office and loft buildings. This hookup 
reduces heat-up time to a minimum and supplies uni- 
form heat to all heating units. 


PRACTICAL PIPING LAYOUTS 


Steam can be supplied by a low pressure boiler, 
shown in this layout, or taken off a high pressure m 
line through a pressure reducing valve. Steam fr 
the boiler goes to heating units through risers. Th, 
may or may not be dripped, according to the origi 
design, which is determined by the size and height 
the riser. Both types are illustrated here only to ;qa=—™ 
the differences in piping arrangements. A comm 
return from the wet returns is pitched down towa 
the receiver tank. 

The pump discharges the air from the syst 
through a vent, and returns the condensate to the boil 
for re-use. Either a single or duplex pump may 
used, but the latter is preferable because it provides 
standby in case of break-down. The pump is controll 
by a float and vacuum regulator in the receiver, T 
pump removes air and condensate from the system. F 
this reason, thermostatic traps which will pass both ; 
and condensate must be used on return lines. 


RADIATORG CONVEC TAR: 


° 
” 
= 
< 
WwW 


A. Use the right type valve for the service. 
B Place valves correctly in the line. | 


C Choose Jenkins Valves for lifetime economy. 


Illustrating the proved 3-point formula 
for trouble-free, time-defying hookups 


JENKINS BROS., 80 White St., New York 13, N. Y. 


Stationary 
team, water, o! 
pea lines where 
full, ynobstructed flow 
is required. In rapidly 
vibrating currents espe- 
cially, the solid wedge 
offers maximum resist- 
ance to pressure strains, 
lengthening service = 
When valve is ful y 
open, the wedge entire- 


cally equ 


Please send me a reprint of Piping Layout No. 33 


0 
ate service on lines throughout the system and on by-pa 
GATE VALVE lines. ~ 
Solid Wedge Other types and pressure ranges of Jenkins Val 


retlears the pathway, To save time, to simplify planning, to get all the adva . 
affording tow tages of Jenkins specialized valve engineering expe™ 
al to 


Main line shut-off and control valves are Jenki 
Fig. 651 Iron Body Gates, and the rising spindle in 
cates open or closed position. The Fig. 370 Bron 
Gate, illustrated here, is recommended for shut 


can be used for this type of layout according to tif 
factors involved. Consultation with accredited pipiiths 
engineers and contractors is recommended when pla 
ning any major piping installation. 

Copies of layout No. 33 will be furnished on requeql 
Mail coupon. 


+ 


A CHOICE OF OVER 500 JENKINS VALVES 


ence, select all the valves you need from the JenkilS 
Catalog. It’s your best assurance of lowest cost inh 
long run. 

Jenkins Bros., 80 White Street, New York 13; Bridgeport, Cont 


Atlanta; Boston; Philadelphia; Chicago; San Francis¢o. 
Jenkins Bros., Limited, Montreal. 
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DATA SHEETS 


Number 189 


How to Figure Ductwork Curves 


> Here’s A CALCULATING GRAPH for finding 
the face-to-face distance on offsets in duct- 
work or piping. Basis of the graph is that 
the inner radius of curvature R and R’ 
(see sketch) equals the duct width D. 
Then if B is the offset distance, the face-to- 
face distance is: 


A = DV (6B/D) — (B/D)? 


Example: Find the face-to-face distance 
A for a duct 12 in. wide, connecting an 


offset of 18 in. (1) Lay a transparent 
straight edge along the 12-in. vertical 
ordinate as found by the scale for D at the 
bottom of the chart. (2) Locate the 18-in. 
ordinate in the left-hand scale for B and 
follow trace horizontally to find the inter- 
section with the vertical trace. (3) Follow 
the inclined line from this intersection to 
the reference curve and read on the left- 
hand scale for ratio A/D the value 2.6. 
(4) Then continue up vertical trace to 


find the intersection with the inclined line 
marked 2.6. (5) From this final intersec. 
tion read distance A of 31.2 in. on left. 
hand scale. 

Note: For conditions where the inclined 
line in step (3) does not intersect the 
reference curve, the intersection with the 
reference scale on the right applies instead, 
Read the value for A/D from this scale and 
apply in step (4) as shown above. 

By Ed Prevost, PE, Beauharnois, Que. 
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Duct width, D, in. 


ENGINEERED BY THE 


MAKERS OF COPES 


FLOWMATIC 


Type SLDG 
Governor for small 
steam-driven pumps 


AAAS 
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MASTER 
CONTROL 


for two or more pumps maintaining a common pressure 
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Constant-speed centrifugal boiler-feed pumps need 
no pressure control when the feed water regulator is a 
COPES Flowmatic, but in all other cases good feed regu- 
lation begins at the feed pump. With a single boiler 
fed by a single steam-driven pump, a COPES Feed Water 
Regulator can be used to vary the pump speed according 
to boiler water level changes. With two or more boilers 
fed from a common water supply, the desired constant 
excess pressure can be provided by a COPES Pump Gov- 

ernor in either steam supply or discharge line. 
In high-duty service, a comprehensive Master 
Control system can be provided. In any case, 
the control is designed and built for accuracy, 
dependability and long service life under the 


specified conditions. Write for data. 


NORTHERN EQUIPMENT COMPANY 
481 GROVE DRIVE, ERIE, PA. 
BRANCH PLANTS: Canada, England, France, Austric 
Representatives Everywhere 


Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
... Liquid Level Control ... Balanced Valves 
. . Desuperheaters . . . Boiler Steam Tem- 
perature Control . . . Hi-Low Water Alarms. 
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TECHNICAL BRIEFS 


HEATING AND 
AIR CONDITIONING 


Industrial Process Ventilation, by 
William N Witheridge, General Motors 
Corp. This paper discusses “the special 
branch of air conditioning dealing with 
mechanical and chemical control of air 
contaminants traceable to industrial 
processes.” 

The author classifies methods of 
process ventilation and illustrates some, 
Fig. 2. In addition there are comments 
on general and local ventilation, meth- 
ods of reinforcing ventilation rates, 
successive ventilation systems and short 
circuits in air movements. Fig. 1 shows 
the way flanges and baffles increase 
zone of influence of exhaust openings. 


ASHVE Journal, Dec 1947. 


A New Method for Selecting Winter 
Design Temperatures, by Clark M 
Humphreys, American Society of Heat- 
ing and Ventilating Engineers Research 
Labs. Heating systems are designed to 
maintain a given temperature inside a 
building when the temperature is at 
some low point previously experienced 
a number of times, but not so low as the 
lowest temperature of record. Gener- 


ally, design temperature for a locality 
is based on experience with no consist- 
ent pattern for selection. 

The author feels outside design 
temperature is too important to be de- 
termined by rule of thumb. This tem- 
perature should indicate, with fair 
accuracy, the lowest temperature likely 
to prevail long enough or often enough 
to justify consideration. 

A table of frequency of occurrence 
of low temperatures for 120 cities was 
given as the basis for selecting design 
temperature. A _ further suggestion 
called for designing heating systems on 
the under side rather than oversizing 
them. This gives better control, lower 
first cost, more efficient operation. 
ASHVE Paper. (See p 130 for instruc- 
tions on ordering paper.) 


Use of Climatological Data in Heating 
and Cooling Design, by H E Lands- 
berg, director, Committee of Geo- 
physical Sciences, Joint Research and 
Development Board, Washington, D. C. 
Normal weather data should not be 
interpreted as applying to usual condi- 
tions, which are much less important 
than frequency distribution of data. 
For instance, usual winter design 
temperature in Washington, D. C. is 
zero degrees F. This temperature has 


ENGINEERING DEVELOPMENTS HERE AND 
ABROAD DIGESTED FOR BUSY POWER MEN 


occurred only three times in 48 years. 
A design temperature of 10 F would 
take care of 99.9% of all times. 
Heating engineers should bear in 
mind that in hilly country microcli- 
matic differences within a few miles are 
quite important. Suburban area tem- 
perature can differ as much as 8 degrees 


F from that at metropolitan weather 
stations. ASHVE Paper. 


An Improved Test Method for Rating 
Air Filters, by R S Farr, VW N Pauley, 
K A Crismon, Los Angeles, Calif. 
Manufacturers should furnish per- 
formance curves containing complete 
families of curves for buyers of air 
filters, in the opinion of the authors. 
In addition, they advance requirements 
of an air-filter testing method and then 
propose a test code. 

A good testing method embodies 
eliminating the variables other than test 
dusts. The authors developed a test 
duct, dust feeder and dust sampler, 
which allows test dust to be evenly dis- 
tributed within +5% and the air 
velocity within 15 to 20%. Simultane- 
ous dust sampling is used. 

All test data should be plotted in 
full. Only complete curves or families 
of curves at various velocities, or test 
data using various specified dusts, 


Full-sphere arrangement, range /O Hemisphere 
Updratt or conopy 
orrangemeni 
hood Booth ventilation 
(Spraying, 
(Hot-process grinding) 
service) 
Sidedratt or backdratt hood Custom-design hood 
Hemisphere orrangement ronge/4 Quorter-sphere 
arrangement, (Speciol 
(Benches 
and tobles)} 
4 
Z 
Oowndroft or grille hood Lateral or slot exhaust 


1, above. Here are four flange and baffle arrangements to 
right. Six methods for 
ventilating industrial processes to remove the waste fumes 


increase the zone of influence. 2, 
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ENGINEERING: In planning your insulation job, first 
call in an experienced insulation engineer. Johns- 
Manville . . . Insulation Headquarters for more than 
75 years ... maintains a staff of insulation experts. 
Each man knows how to take the guesswork out of 
your job... make it “rig5t the first time.” 


CORRECT APPLICATION: No insulation is better than 
the man who installs it. J-M Insulation Applicators 
are industry’s first choice for completely efficient jobs 
because: (1) They are trained in all phases of insulation 
application; (2) They employ skilled mechanics and 
up-to-date application methods. You can rely on them 
for thorough, dependable and speedy workmanship. 


INSULATION, correctly appj; 
VER GROWS 


JM 


a7 


RIGHT INSULATION: Any insulation will save money 
—but only the right one will save the most for the 
longest period of time. J-M 85% Magnesia is the 
most widely used of all industrial insulating materials 
...and one of a wide range of-J-M insulations for 
every service and temperature. 


35 YEARS YOUNG! J-M 85% Magnesia was applied 
to pipes of the Eclipse Mill Company, Everett, Wash- 
ington, back in 1912. Because this job was engineered 
right and applied right, it is still providing dependable 
insulation ... still keeping fuel costs low. Get expert 
help with your insulation problem by writing to Johns- 
Manville, Box 290, New York 16, N. Y. 
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enable the engineer to design an air- 
filter installation that meets a set of 
requirements. ASHVE Paper. 


Periodic Heat Transfer of the Inner 
Surface of a Homogeneous Wall, by 
Harold A Johnson, University of Cali- 
fornia. To predict summer air-condi- 
tioning load, heat transfer through 
walls must be determined. Present 
published data on calculating summer 
load does not take into account the 
variables of inside and outside wall 
coefficients. In fact, it treats them as 
constants. This paper treats the wall 
coefficient as a variable. ASHVE Paper. 


Measurements of Solar Heat Trans- 
mission Through Flat Glass, by G V 
Parmalee, W W Aubele, R G Hueb- 
scher, ASHVE Research Labs. A 
progress report on the amounts of 
heat absorbed by glass. The authors 
set up the factors of (1) convection at 
the indoor and outdoor surfaces (2) 
radiation exchange between glass and 
its indoor and outdoor surroundings. 
This last includes ground, neighboring 
buildings, the atmosphere itself. 

To extend a knowledge of these fac- 
tors a piece of glass was held in a fixed 
position. Temperature difference be- 
tween surfaces was also fixed. With 
these conditions—position and tempera- 
ture—set, it is hoped that tests can be 
established that accurately measure dis- 
sipation of solar heat. ASHVE Paper. 


Friction Equivalents for Round, 
Square and Rectangular Ducts, by R CG 
Huebscher, ASHVE Research Labs. 
An air friction chart for round ducts 
presented in 1945 is adapted to rect- 
angular and circular ducts. This en- 
ables a designer to estimate with a 
greater degree of accuracy the resist- 
ance of rectangular ducts in terms of 
circular equivalents. 

Tests indicate the soundness of the 
hydraulic theory that ducts having the 
same ratio of cross-sectional area to 
perimeter will have the same friction 


INDEX AVAILABLE 


Copies of the index for 1947 
Power are available. Because of 
paper shortage, it will be impossi- 
ble to make any general distribu- 
tion but single copies may be 
obtained, while they last, by ad- 
dressing Miss M Coffey, Power, 
330 West 42nd Street. New York 18. 
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HOW TO OBTAIN 
COMPLETE TEXT 


Material appearing in __ this 
month’s briefs comes from one of 
these two sources: 

American Society of Mechanical 
Engineers, annual meeting, Atlantic 
City, N. J. Dec. 1-5, 1947. Papers 
are identified by initials ASME and 
paper No. Available while supply 
lasts at American Society of 
Mechanical Engineers, 29 W 39th 
St, New York, N. Y. 

American Society of Heating and 
V entilating Engineers, annual meet- 
ing, New York, N. Y. Feb. 1-5, 
1948. Papers are identified by ini- 
tials ASHVE. Available while sup- 
ply lasts at American Society of 
Heating and Ventilating Engineers, 
51 Madison Ave, New York, N. Y. 


when length and velocity are equal 
despite the cross-sectional form. These 
tests were conducted on round, square 
and rectangular ducts of the same 
equivalent diameter under velocities 
from 300 to 9310 ft. per min. 

A table of rectangular duct sizes 
equivalent to circular ducts covers 3.8 
to 100 in. dia. ASHVE Paper. 


Downward Projection of Heated Air, 
by Linn Helander and C V Jakowatz, 
Kansas State College. Distribution of 
heated air when projected into a room 
forms a subject of constant interest to 
heating engineers. A series of experi- 
ments were conducted by the authors 
on an air stream issuing from a 6.5-in. 
round duct into a 5.75-in. convergent 
nozzle. Results from these tests are 
compared with those calculated from 
formulas developed analytically. The 
maximum blow with the 6.5-in. opening 
was longer than calculated; for the 
nozzle, actual blow was in close agree- 
ment with the calculated value. ASHVE 
Paper. 


A Method of Fire Control, by A C 
Bartlett, Sturtevant Div, Westinghouse 
Elec Corp. Controlling fire in multi- 
story building by confining it to the 
floor on which it starts makes the sub- 
ject matter of this paper. A mock 
escalator setup, sponsored by Otis 
Elevator Co, Westinghouse Elec Corp 
and Grinnell Co, served as the testing 
medium for the method described by 
the author. 

An exhaust fan reduces air pressure 
on the floor where fire starts. A water 


curtain is produced around the escal- 
ator well way to cool and reduce gas 
volume. The author emphasizes that 
this is not a fire extinguishing method, 
but rather a means of control by confin- 
ing fire to one level until it can be 
extinguished. Such a control permits 
emptying a building without panic. 
Here is the sequence of operation. 
Upon discovery of fire, pushing a 
button (1) starts the exhaust fan on 
the roof (2) opens the fresh air intake 
on the roof (3) opens a damper in the 
duct to the exhaust fan on the floor 
where the fire is (4) stops all ventilat- 
ing and air-conditioning equipment (6) 
and, at the same time, notifies the fire 
department. ASHVE Paper. 


NUCLEAR ENERGY 


Nuclear Engineering — Basic-Design 
Background, by Dr John R Huffman, 
Clinton Laboratories. Nuclear engineer- 
ing is an extension of the engineering 
we have known. Radioactivity intro- 
duces three new elements: shielding, 
operation and maintenance by remote 
control, and radiation safety engineer- 
ing. 

The nuclear engineer must be pre- 
pared to design, build, operate and 
maintain (1) nuclear reactors to pro- 
duce power or useful radioisotopes (2) 
radio-chemical plants to recover the 
fuel or byproducts (3) waste storage 
and disposal systems. He must under- 
stand how radiation affects the proper- 
ties of materials of construction and 
how to build highly efficient equipment 
for purification, heat transfer, pumping 
and remote control. 

He needs to know more of physics, 
chemistry and mathematics than has 
been customary in the past. 

One important new factor in nuclear 
engineering is neutron absorption by 
the materials of construction. Neutrons 
so absorbed are not available for the 
useful purposes of the pile. The nuclear 
engineer must, therefore, learn how to 
use thinner structural sections and ma- 
terials of low absorbing power. 

A nuclear reactor won’t work at all 
unless it is of a certain minimum size. 
Once that large it can operate at any 
desired rate, limited only by the ability 
of the pile coolant to remove the heat. 
This remarkable situation will put 4 
big premium on ultra compact heat- 
exchange systems within piles—systems 
using small-bore thin-welded tubes and 
very high fluid velocities. These, in 
turn, will create knotty problems of 


(Continued on page 134) 
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Great refineries of Standard Oil Company of Indiana 
convert the mid-continent’s black gold into the myriad 
products and by-products which power and lubricate 
the planes, trains, ships, motor cars, production ma- 
chinery in a large sector of industrial America. 

But refineries, too, require power,—electricity, steam, 
compressed air, liquid pumping. At its huge Wood River, 
Illinois, refinery Standard Oil Company planned for 
present and future needs with a modern plant designed 
to provide all the power services for petroleum processing. 

Dravo Corporation Power Plant Specialists accepted 
complete responsibility for construction of foundations, 


DRAVO CORPORATION 


PITTSBURGH—PHILADELPHIA—CLEVELAND 
NEW YORK—DETROIT—ATLANTA 


WILMINGTON 


building, and equipment installation at Wood River; 
Standard Oil Company Construction Engineers were 
relieved of details of ——- building trades co- 
ordination, integration of separate items of equipment. 

Power and Boiler Plant Specialists at Dravo Corpora- 
tion have a background of experience which can be of 
real value to industrial executives and consulting en- 
gineers concerned with construction and equipment in- 
stallations for all types of power and boiler facilities. 
Further details of this Dravo experience are covered in 
Bulletin CF-504; Power Department, 300 Penn Avenue, 
Pittsburgh 22, Pa. 


Power and Boiler Plants — Pumping Stations — Power Plant and Contractors’ Equi i i i i ilati i 
quipment  Direct-Fired Heaters Industrial Heating and Ventilating —  Brid 
Substructures — Docks Pump Houses and Intakes Mill Foundations Locks and Dams Shafts, Slopes and Tunnels Towboats and Borges Coal 
and Ore Bridges -- Cranes and Derrick Boats -—- Crane Cab Coolers — Open Steel Flooring — Concrete Aggregates —— Inland River Transportation 
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BUSINESS ITEMS + APPOINTMENTS + FOREIGN FIELDS 
WASHINGTON NOTES + NEW DEVELOPMENTS - CONVENTIONS 


Supersonic Research Hits 
Power-Demand Snag 


Government research on supersonic 
aircraft, the weapon of tomorrow, has 
run into a snag because of the tre- 
mendous demands for electric power 
involved. With the utility industry 
struggling to catch up on demands built 
up during war years when War Produc- 
tion Board restrictions made it impos- 
sible to add equipment, there simply 
isn’t the kind of capacity available that 
these power-hungry projects require. 

For nearly three years, research agen- 
cies have quietly scoured the country 
for electrical-energy sources. Their 
needs, for operation of supersonic wind 
tunnels alone, have been estimated at 
upwards of 1,500,000 kw. They have 
concluded that there isn’t that much ca- 
pacity lying around without strings to it. 

Right now the Research and Develop- 
ment Board, which is coordinating the 
supersonic research project, would set- 
tle for power to operate just one of 
the score or more of wind tunnels 
contemplated. But the largest of these 
would consume about 375,000 kw. Even 
that much capacity is not to be had 


(Continued on page 164) 


60,000 Kw to Bolster West Coast Power Supplies 


This 60,000-kw steam turbine is part of one electric utility's order for 640,000 
kw of power-generating machinery to be built by General Electric Co. Here, it 


is being checked preliminary to testing. 


Completed turbine and its generator 


have been sent to Pacific Gas & Electric Co’s Kern Station, near Bakersfield, 


Calif. 
wide. 


Weighing more than 900,000 Ib, the turbine-generator is 63 ft long, 22 ft 
Other units are another Kern Station set to generate 80,000 kw, two 


100,000-kw sets for Station P, San Francisco, three additional 100,000-kw units 


Apr 1-3—American Institute of 
Electrical Engineers, Great Lakes dis- 
trict meeting, Des Moines, lowa. H H 
Henline, secretary, 33 W 39th St, New 
York 18, N. Y. 


Apr 3-11—New England Electrical 
Show, Mechanics Bldg, Boston, Mass. 
Campbell-Fairbanks Exposition, Inc, 929 
Park Sq Bldg, Boston, Mass. 


Apr 5-8—National Assn of Corro- 
sion Engineers, Hotel Jefferson, St. 
Louis, Mo. A B Campbell, executive 
secretary, 905 Southern Standard Bldg, 
Houston 2, Tex. 


Apr 5-8—National Oil Heat Exposi- 
tion, Chicago Coliseum, Chicago, III. 
C F Curtin, secretary-treasurer, Room 
1837, 30 Rockefeller P1, New York 20. 


Apr 7-9—Midwest Power Confer- 
ence, Sheraton Hotel, Chicago, III. 


COMING EVENTS 


Stanton E Winston, director of MPC, 
Illinois Institute of Technology, 3300 S 
Federal St, Chicago 16, Il. 


Apr 28-30—American Institute of 
Electrical Engineers, Northeastern 
district meeting, New Haven, Conn. 
H H Henline, secretary, 33 W 39th St, 
New York 18, N. Y. 


May 6-7—Sixth Annual Anthracite 
Conference, Anthracite Institute and 
Lehigh University, held at Lehigh Uni- 
versity, Bethlehem, Pa. A Copeland 
Callen, dept of mining engrg, Lehigh 
University, Bethlehem, Pa. 


May 11-16—Engineers’ Club of 
Philadelphia, junior members, engi- 
neering progress show, Franklin Hall 
in Franklin Institute of Pa., 1317 
Spruce St, Philadelphia 7, Pa. Joseph 
J Quinn Jr, chairman, 1317 Spruce St, 
Philadelphia 7, Pa. 


May 18-21—National District Heat- 
ing Assn, 39th annual meeting, Hotel 
Statler, St. Louis, Mo. John F. Col- 
lins Jr, secretary-treasurer, 827 N 
Euclid Ave, Pittsburgh, Pa. 


May 30-June 5—American Society 
of Mechanical Engineers, semian- 
nual meeting, Schroeder Hotel, Milwau- 
kee, Wis. Ernest Hartford, executive 
assistant secretary, 29 W 39th St, New 
York 18, N. Y. 


June 7-10—Smoke Prevention Assn 
of America, annual meeting. 
Hotel Commodore, New York, Columbus 
D Behan, publicity director, 139 N Clark 
St Bldg, Chicago 2, II. 


June 21-25—American Institute of 
Electrical Engineers, summer general 
meeting, Mexico City, Mex. H H Hen- 
line, secretary, 33 W 39th St, New York 
18, N. Y. 
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@ The Armstrong “free-floating” 
valve lever makes possible large capacity in 
a small trap and this pays off in Jess weight 
.. + lower price... less installation cost... 
less heat-losing radiation area. Here are two 
design features that make this possible: 


1. High leverage that permits a small, light- 
weight bucket to pull open a large valve. 
A small bucket means a small trap and a 
large valve orifice is essential to big capacity! 


2. Sufficient bucket travel to get the valve 
far enough from its seat that it does not 
restrict the orifice. A wide open valve means 
greater discharge capacity! 


And, remember, Armstrong continuous 
discharge capacity ratings are based on ac- 


LANL 


tual tests with hot condensate at given steam 
pressures. Any trap will handle more cold 
water than it will hot condensate, and some 
trap capacities are based on cold water 
ratings. 


To get the most for your money, specify 
ARMSTRONG. 


ARMSTRONG MACHINE WORKS 
812 Maple St., Three Rivers, Mich. 


@ Send for the Steam Trap Book. 
This, is a 36-page hand book on 
condensate drainage. It's low on 
selling and high on telling — how 
to select, install and maintain traps. 
Includes tables, data and diagrams. 
Also prices, specifications and ca- 
pacities of Armstrong Traps. If you 
want a copy, just send for it. 


Factory Representatives in 4S Key Cities... Traps Stocked at 147 Points 
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users’ maintenance time 
and pear assembly costs 
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Users of the machines you manu- 
facture will thank you for saving 
down-time in their shops. 

LAMINUM, the “solid” shim 
that peels for adjustment, allows 
instant take-up without grinding, 
filing, or miking. Write for data 
and application charts. 


© 

LAMINUM shims are cut to your 
specifications. Packaged shim 
stock for maintenance is sold 
through industrial distributors 
only. 

3025 
Laminated Shim Company, Inc. 

Glenbrook, Connecticut 


Technical Briefs 


(Continued from page 130) 


power pumping economics. 

Control problems will be critical. By 
a slight unbalance of control, a pile 
could very easily jump its heat output 
several hundred percent in the hun- 
dredths part of a second. The controls 
must work with extreme sensitivity, 
speed and reliability. 

The nuclear engineer must become 
familiar with logarithmic laws covering 
the rate of decay of radioactive isotopes 
and the effect of shield thickness on 
radiation absorption. He must be pre- 
pared to deal with such powerful radi- 
ators as the isotope of lanthanum, a 
gram of which is equivalent to a half 
ton of radium, requiring a 4-ton sphere 
of lead for safe shielding. ASME Paper 
No. 47-A-109. 


RADIANT HEATING 


Measurement of Heat Output of a 
One-Square-Foot Panel, by R S Leigh, 
Chase Brass & Copper Co, and R G 
Vanderweil, consulting engineer. A 
graphical method of determining panel- 
heat output proposed by Dr F E Gie- 
secke was adapted by Vanderweil. 
Charts for both flow and ceiling panel 
design were employed. 

On a square-foot panel, 161 tests 
included 111 in the floor position, 50 in 
the ceiling. Temperatures were kept 
within a range of common room air and 
wall temperatures. 

Comparison of test results with those 
indicated by the chart for correspond- 
ing conditions showed average differ- 
ence of only +3% and a maximum of 
+10%. Panel heat output was large— 
27 to 125 Btu per sq ft of panel per hr. 
ASHVE Paper. 


Air Temperature Gradients in a Panel- 
Heated Room, by J M Ayres and BW 
Levy, School of Mechanical Engineer- 
ing, Purdue University. A test house 
for radiant-heating research on _ the 
Purdue campus served for the experi- 
ments discussed. 

Test conditions were (1) outside air 
temperatures of 15, 30 and 45 F (2) 
14 thermocouples mounted on stands, 
at 1 in. above the floor and below the 
ceiling, at 12 intermediate points. 

Floor panel operation showed uni- 
form air temperatures within 4% deg F 
between one foot above the floor and 
one below the ceiling. This stayed uni- 
form despite load variations. Ceiling- 
panel gradient, however, had a maxi- 


POWER April 


, 
, 
ak. 
| 
| 
| 
“a | 
| 
| 
| 
| 
| 
THE SOLID SHIM THAT FOR | 
| 


Two-Ton motor driven weigh lorry 
serving four boilers., 


There could be some excessive operating costs hidden in an 
antiquated or inadequate coal or ash handling system. To be 
on the safe side, check the many proven time and labor sav- 
ing advantages offered by 


FAIRFIELD. 


COAL and ASH HANDLING 
EQUIPMENT 


A system of this kind, planned by Fairfield, is designed, built 
and erected especially to meet the operating and physical 
requirements of your plant. 

Fairfield Engineers, specialists in the planning of Coal and 
Ash Handling systems, and with many years of practical ex- 
perience back of them, are at your service. Why not call 


one in for an analysis of your requirements? Write for 
Catalog No. 144-A. 


Chutes from bunker to pulverizers. 


Belt conveyor and tripper over suspen- 
sion bunker. 


| The FAIRFIELD ENGINEERING COMPANY 


BUILDERS OF DEPENDABLE HANDLING EQUIPMENT. 


327 CHICAGO AVE. 
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equipment . 


SECTION OF 
ROTO MOTOR 


Model 34 Roto Junior 
Motor with wire flexible 
coupling and expand- 
ing brush for 15/16” 


Model 39 Roto Junior Motor 
with pivot head, universal 
joint and air valve for 154” 


on Elisott company 


N. Je 
ature tube 
ur of 
on receiP of ye 
ifications ned 4000 job 
Mts staying 


this 
an neartily recommend 
Thanking you. 


yours re spect fully ’ 


4neer 
nie power plant) 


c 


gigned) 


This 1s unsolicited 


The secret of the power and endurance of the Roto 
Junior Tube Cleaner is its extreme simplicity of de- 
sign and precision construction. It has only two 
moving parts, a shaft and a blade.. Positive contact 
between the blade and the Rotocentric bore cylinder 
assures an undivided air stream and freedom from 
leakage. Its convenient size, speed, and ease of 
operation, offer a marked contrast with external 
cleaners costing many times more. Send for bulletin. 


ROTO Junior 
TUBE CLEANERS 


mum variation of 8 deg F and a mini- 
mum of 4.5 between the same points. 
This variation increased with the load. 
Gradients for exterior and interior wall- 
panel operation exhibited almost iden- 
tical curves and were an approximate 
mean between floor and ceiling gradient 


shapes. ASHVE Paper. 


Electronics 
(Continued from page 108) 


two electrons in its inner orbit. 

Helium has this number and is an 
inert gas that cannot combine chemi- 
cally with another element. Hydrogen, 
however, with only one electron, has a 
strong affinity to combine with atoms 
of other elements to form molecules of 
many compounds. Hydrogen’s affinity 
for many elements is so strong its atoms 
combine with themselves to form mole- 
cules of two atoms, Fig. 12. 

In the second group of atoms in Fig. 
8, lithium is at one end with one elec- 
tron in outer orbit and, at the other. 
neon with eight electrons in its outer 
orbit. No atom has more than eight 
electrons in its second orbit. This pro- 
duces an inert state in the neon atom 
so it will not combine chemically with 
other elements. Argon with eight elec- 
trons in its third orbit, Fig. 8, attains 
the same state. There are three more 
inert gases, krypton with eight electrons 
in its fourth or outer orbit, xenon with 
eight electrons in its fifth or outer or- 
bit, and radon with eight electrons in its 
sixth or outer orbit. 

At school, we learned that atoms have 
a quality called valence. which enables 
them to hook onto atoms of other ele- 
ments to form compounds. For example, 
oxygen has a valence of two, or two 
hooks, and hydrogen a valence of one, 
or one hook. Each of the two hooks of 
the oxygen atom can engage the hook 
of a hydrogen atom. This gives us the 
water molecule of two atoms of hydro- 
gen and one of oxygen, or the familiar 
H.O. We now know that all chemical 
combinations are electronic. 

Electronic Combinations. Fig. 13 shows 
the oxygen atom, Fig. 8, with it six 
outer electrons arranged as if it had 
eight with two removed. We can now 
combine two hydrogen atoms with an 
oxygen atom, as in Fig. 14, to fill the 
missing electron places in Fig. 13. When 
the three atoms are combined this way 
the hydrogen atoms become positively 
charged, having added their electron to 
the oxygen atom’s outer orbit. The 
oxygen atom, having two more electrons 
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Inside Knowledge 
on Lubrication Problems 


— PISTON DEPOSITS — 


This is One of a Series of Messages 
on Common Problems in Your Plant 


Deposits 


HERE 


Spell 
Trouble! 


As you KNow, it’s vital to keep Diesel 
piston deposits down, if you want to keep 
power and efficiency up. 

Here, on the pistons, varnish-like or 
carbonaceous deposits interfere with free 
piston ring action. The resulting blow-by 
of hot combustion gases causes loss of 
power, high fuel consumption, excessive 
ring and cylinder-wall wear. Overheated 
and distorted pistons may score or seize. 

‘The preventive is a highly stable lubri- 
cating oil that resists the heat of combus- 
tion, a tested, proved product developed 
specially for Diesel service. 

Gargoyle D.T.E. Oils meet this require- 
ment. In service now in thousands of 
Diesels, these famous oils give maximum 
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resistance to the formation of de- 
posits. Any deposits that do form 
are soft and flaky, offering minimum 
interference with ring operation. 


See your Socony-Vacuum lubrica- 
tion specialist now for performance 
facts on these superior Diesel oils. 

SOCONY-VACUUM OIL CO., INC. 


and Affiliates: Magnolia Petroleum Company 
General Petroleum Corporation 


SOCONY-VACUUM 


Correct Lubrication 
FOR EVERY MACHINE... EVERY OPERATING CONDITION 
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Here's how to harness that 
“shortage ‘nightmare 


T. get supplies and equipment fast and 
lick your shortage problems, specify ship- 
ment by Air Express. It’s the fastest pos- 
sible way to ship and receive. There’s no 
time wasted at airports because Air Ex- 
press goes on every flight of the Scheduled 
Airlines. And you get door-to-door ser- 
vice at no extra cost. 

Rates are so low it pays you to use Air 
Express regularly. And Air Express is 
inexpensive for the heaviest weight ship- 
ments, too. Standardize on this speedy, 
low-cost business service. 


- 
Specify Air Express-Worldé fastest Shipping Service 
Low rates—special pick-up and delivery in principal U. S. towns 
and cities at no extra cost. 
@ Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 


True case history: Trailer replacement parts are regularly Air Expressed 
from Kansas City factory. Keeps valuable equipment rolling. Typical 
shipment: 31-lb. carton picked up 2 p.m. the 11th, delivered Los 
Angeles, Cal., the 12th, 7 a.m. 1360 miles, Air Express charge only 
$13.32. Any distance inexpensive, too. Phone your local Air owed 
Division, Railway Express Agency, for fast shipping action. 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE u.s. 
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than its required number, becomes 
negatively charged and attracts the 
two positively charged hydrogen atoms 
and so the three are bound together in 
a natural combination to form a water 
molecule, HO, as explained in the pre- 
ceding paragraph. 

Sodium and chlorine have a strong 
affinity to form sodium chloride or com- 
mon salt (NaCl). Fig. 15 shows the 
chlorine atom, Fig. 8, arranged as if it 
had eight electrons in its outer orbit 
with one missing. The one electron in 
the outer orbit of the sodium atom fits 
into the blank space in the outer orbit 
of the chlorine atom, as in Fig. 16. This 
arrangement makes the sodium atom 
positive and the chlorine negative so 
that they attract each other. 

A third example is carbon dioxide, 
CO.. familiar to every power-plant en- 
gineer. Let us see how the electrons 
of the atoms fit into this compound. 
Fig. 17 shows the oxygen atom ar- 
ranged with its six outer electrons 
grouped as if two were missing from 
eight, and the carbon atom with its 
four outer electrons grouped in pairs. 
This arrangement permits each group 
of two electrons of the carbon atom to 
fit into the vacant space in the outer 
orbit of two oxygen atoms, as in Fig. 
18. Here the carbon atom becomes 
positive and cttracts the two negatively 
charged oxygen atoms. 

These simple combinations might be 
continued almost indefinitely, but the 
examples considered indicate that the 
electron is a useful little fellow in chem- 
istry as well as in many other ways that 
we will study in the next article. Chem- 
ical changes are not really the simple 
operations indicated here, but these 
pictures help to understand in a prac- 
tical way one of the most interesting 
mechanisms in nature, the atom. 


Plant Problems 


(Continued from page 116) 


Previous tests indicated stator resis- 
tance was 0.65 and that of rotor 0.58 
ohm. 

Test A: Operate machine at full load 
with rotor short circuited, taking the 
following readings: input, 25,000 watts: 
stator current, 40 amp; rotor speed, 570 
rpm. Test B: Operate motor with no 
load and rotor short circuited; then 
take the following readinzs: Motor in- 
put, 1500 watts; stator current, 15 amp; 
rotor speed, 588 rpm. Test C: Block 
the rotor, and apply a reduced voltage 
to the stator to give the same stator 
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., Call on Air Express 
GETS THERE FIRST 


Specially designed to prevent slamming and its consequent 
jarring of pipe lines, Chapman Tilting Disc Check Valves con- 
sistently cut maintenance costs. Because of the cushioning effect 
of the stream against the short flap of the balanced disc, they close 
quietly without setting up destructive pipe-line stresses. 

Head losses are reduced as much as 65%% to 80°% over those 
experienced with conventional type check valves because of the 
design of the balanced disc. And when installed on pump discharge 
lines, they not only make possible increased pipe-line 


capacity but also effect substantial power savings. 
Chapman Tilting Disc Check Valves are available 
Cross-section of the Chapman Tilting Disc i i 
(heck the way, that in steel or iron. 
a. 2 . 
asunder ae ek Send for bulletin containing engineering data and 


feature of the design is that the disc seat lifts 
away from the body seat when opening, and reports of tests. : F 


rops into contact when closing, with no . ar . 
The Chapman Valve Mfg. Co. 


iding or wearing of the seats. 
INDIAN ORCHARD, MASS. 
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| WORLD'S LARGEST MAN 


% Here are two of the many Zallea Expansion Joints installed 
in high pressure steam lines from Capitol Power House 
to U. S. Government Printing Office, Washington, D. C. 

These expansion joints are always “on duty” to assure unin- 
terrupted production—and a continuous flow of steam to the 
Printing Office. Efficiently and tirelessly, they perform their 
job of absorbing movement due to contraction and expansion 
of the steam lines. 

It’s the high quality built into every Zallea joint that makes 
them long lasting—even under the severest service. Remember, 
there is no packing to deteriorate—no maintenance required. 

Zallea Corrugated Expansion Joints are made in non- 
equalizing, self-equalizing and duo-equalizing types, depend- 
ing upon operating conditions ...of copper, stainless steels 
and other corrosion resistant alloys... 
for a wide range of temperatures and 
pressures in many sizes. Write today 
for the brand new Zallea Catalog 47. 
ZALLEA BROTHERS, 814 Locust Street, 
Wilmington 99, Del. 


ANSION JOINTS 


(254a) 


UFACTURERS OF EXPANSION JOINTS EXCLUSIVELY | 


current as in test A, and with the rotor 
short circuited. Take the following 
readings: input, 3500 watts; stator 
current, 42 amp; stator voltage between 
terminals, 110 v. 

Now analyze the results as tollows: 
In test C, rotor is at rest. Copper loss 
in a 3-phase machine is (3 — 2) 
PR,. Applied voltage is low, therefore 
core loss is small. Hence, resistance of 
stator and rotor windings as measured 
on the stator side is determined thus: 


3500 = PR. = 3 x 


R= es = 1.32 ohms 
From test B, core loss at 440 v and 
friction and windage losses may be 
determined. Copper loss at no load is: 


+ x18x1 32 = 447 watts 


Losses that remain approximately 
constant at all loads, friction windage 
and core loss are 1500 — 447 = 1053 
watts. 

From test A, horsepower to drive the 
load, power factor, efficiency and torque 
may be determined. 


Total copper loss = a PR, = 


- 40? X 1.32 = 3170 watts. 
Wattsour = 25,000 — 3170 — 1053 = 20,773. 


20,773 


Hp output = 
Power factor = 


Efficiency = 35000 


33,000hp 
2X3.14X Ne 


33,009 X 27.8 
2X 3.14 570 
Now JHV has one point on his speed- 

torque curve for the rotor short cir- 
cuited. To determine resistance re- 
quired in the rotor circuit proceed as 
follows. Measured total resistance, 
R, = 1.32 ohms (test C); ohmic stator 
resistance equals 0.65 ohm; olimic 
rotor resistance is 0.58 ohm, and ohmic 
total resistance is 1.23 ohms. 
Calculated (corrected) stator resist- 
ance = (1.32 ~ 1.23) 0.65 = 0.70 
ohm; calculated (corrected) rotor re 
sistance = (1.32 — 1.23) 0.58 = 0.62 
ohm. From test A, stator copper loss = 
(3 +2) PR = (3 40 x 0.70 = 
1680 watts; rotor copper loss = 3170 — 
1680 = 1490 watts. Rotor current may 
be determined since 1490 watts = 
(3 + 2) PR = (3 + 2) F x 0.62. 


X 1490 _ 49 


Torque = 


= 256 ft-lb. 


3 X 0.62 
(Continued on page 142) 
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_ gives you 


all four ! 


You get an exclusive combination of these four outstanding 


advantages when you use Robins Vibrex Screens 


1. Floor Mounted. You save costly 
installation charges for suspension 
equipment when you use the Rob- 
ins floor-mounted Vibrex Screen. 


2. Adjustable to Load and Feed. 
The slope of Robins Vibrex Screens 
is adjustable from horizontal to 30°, 
to suit changing load requirements 
of your particular jobs. 


3. Simplified Cloth Changing. 
Angle adjustment simplifies cloth 
changing. Screen cloth slides out 
easily when the screen is placed in 
horizontal position. 


ROBINS CONVEYORS DIVISION he witt-roesins 
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4. Self-Dampening Springs. Robins 
Self-Dampening Springs completely 
eliminate start and stop bounce. 


In addition, you get all these proved 
features: Welded construction .. . 
two-bearing design . . . circle throw 
. . . adjustable stroke. And the 
screen is always in perfect balance. 


You can get Robins Vibrex Screens 
in sizes 3’ x 614’ to 6’ x 16’. Write for 
complete information on how they 
can solve your screening, sizing, 
separating or dewatering problems. 


SCREENS 


SEND TODAY for Robins Bulletin No. 122-A. 
Fully illustrates and describes features, advan- 
tages and benefits of efficient Vibrex Screens. 
Address Robins Conveyors Division, 270 Passaic 
Avenue, Passaic, New Jersey. No obligation! 

tt 
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POSITIVE 
ACCURATE 
PRESSURE 
CONTROL 


STICKLE SERIES 400 VALVES 

FOR REGULATING @ REDUCING 

PRESSURES OF STEAM, AIR, 
GAS, AND LIQUIDS 


DESIGN: Single seated, Balanced. Types: 
Spring Loaded, Diaphragm Operated; 
Lever and Weight Loaded, Diaphragm Op- 
erated; and Lever Operated. CoNsTRUC- 
TION: Smaller sizes, Bronze bodies with 
either Bronze, Stainless Steel, or KA2 Metal 
trim. Larger sizes, Semi-Steel, or Cast Steel 
Bodies with Bronze, Stainless Steel, KA2 
Metal, or Monel Metal trim. Sizes: 3%" to 
4". PREssuRES: Initial Pressures, 10 to 450 
psi. Reduced Pressures '/, to 100 psi. De- 
SIGN ADVANTAGES: Internal parts, includ- 
ing valve and seat rings, interchangeable, 
and may be removed without disconnecting 
valve bodies. Repairs may be made at point 
of use. Main valve and pilot valve and seat 
reground independently. PERFORMANCE 
ADVANTAGES: Easy opening, easy closing, 
non-chattering, leak-proof. Perfect balance 
regardless of flow rate. Alignment of valve 
with seating contact maintained without 
use of wing guides in port areas, eliminat- 
ing excessive erosion. Port areas equal 
pipe areas, valves accommodating full pipe 
capacities. High velocities resulting from 
heavy pressure reductions handled per- 
fectly. Flexibility in range permits constant 
reduced pressure to be maintained against 
variable supply pressure. 


HOW TO SELECT A VALVE 


Selecting a valve of correct size for re- 

ucing steam pressure is madea simple 
matter with the use of two charts given 
in Stickle Valve Bulletins. These bul- 
letins also furnish complete informa- 
tion on the various types of valves and 
supply engineering data. Ask for Bul- 
letin No. 435 if you are interested in 
Stickle Series 400 Single Seated Bal- 
anced Valves briefly described above. 
If you desire information on Double 
Seated Semi-balanced Valves, in vari- 
ous types, or Pilot Operated Valves. 
Back Pressure Release Valves, an 
Float Valves, ask for Stickle Bulletin 
No. 235. 


STICKLE STEAM SPECIALTIES COMPANY 


2265 Valley Avenue, INDIANAPOLIS 18, 


Successfully Serving 

for More than 40 Years 
Paper Mills, Food 
Processors, Textile and 
Hosiery Mills, Laundries 
and Other Manufacturers 
Using Steam 

for Industrial Processing 


INDIANA 


STICKLE DIFFERENTIAL AN-D-BOITLER RETURN SYSTEMS 
STICKLE OPEN FLOAT STEAM TRAPS * STICKLE REGULATING AND 
REDUCING VALVES * STICKLE OPEN COIL FEED WATER HEATERS 


AND PURIFIERS °* 


STICKLE OIL AND STEAM SEPARATORS 


STICKLE TEMPERATURE CONTROLLERS AND OTHER SPECIALTIES 
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For a torque of 256 ft-lb, and rotor 
speed of 570 rpm, rotor copper loss is 
1490 watts. Rotor copper loss is propor- 
tional to slip, therefore for the same 
torque for a rotor speed of 400 rpm, 
slip of 200 rpm, rotor copper loss is 
(200 — 30) 1490 = 9910 watts. The 
external resistance required for this 
point would be: 


9910 watts = (Re + Rexz) 


9910 “ = 40 (0.62+ Rerr) 
9910 =990+ 1600 Rexr 
Rarr = 9010 — 900 _ 5 52 ohms 


1600 


This gives a new point on the speed- 
torque curve for the same torque but 
at a different slip or rotor speed. In 
like manner, points for other external 
resistances may be calculated. The rotor 
current is proportional to the torque; 
therefore, knowing the rotor current 
and torque for one point on the speed- 
torque curve, additional points may be 
determined. K B Hoffman, Tenafly, 
N. J. 


Motor Load Too Light 


Speep oF JHV’s slipring motor follows 
definite laws depending on amount 
of external resistance inserted into the 
rotor circuit and load on the motor. An 
analysis of a typical set of characteris- 
tic curves for this type of motor 
graphically reveals the cause of his 
trouble. Within the operating range of 
the motor, these curves are essentially 
straight lines, each representing speed 
variation with load for a given value of 
rotor resistance. It is evident that for 
high values of rotor resistance, speed 
variation with the load is large. 

This indicates that JHV’s load is so 
light that the speed remains high and 
that to reduce the speed to the re- 
quired point, an excessive amount of 
external resistance must be inserted in 
the rotor circuit. In other words, his 
load is overmotored. Speed of this mo- 
tor must never be reduced below 50% 
of synchronous speed nor should it be 
run without load; otherwise speed reg- 
ulation would be ineffective. 

Total starting resistance to be in- 
serted in each phase of the circuit is 
given for the Y-connected circuit by 
formula: 


EK 
and for the delta circuit: 
1.73 EK 


Where R = resistance in ohms; E = 
voltage across the sliprings at standstill 
(This is the maximum voltage that 
could be generated in the rotor by the 
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Saves Piping Construction 
Costs by Assuring Complete 


in the physical 
dimensions of LADISH 


SEAMLESS WELDING FITTINGS 


Reduced erection costs and freedom from delays result from 


easy and accurate piping makeup when you install Ladish 
Controlled Quality Seamless Welding Fittings. 


Ladish Controlled Quality means that in addition to Metal- 
lurgical integrity, every fitting before it is marked with the 

) trademark must pass numerous rigid physical inspections 
to assure complete accuracy. Wall thickness, radii, bevel, 
circularity, geometric accuracy and dimensions are pains- 
takingly checked with precision instruments to make certain 


they meet or exceed all applicable codes and standards. 


A COMPLETE LINE PRODUCED UNDER ONE ROOF 


CONTROLLED QUALITY RULES THIS PLANT 


There is no compromise with quality in the modern 


Ladish plant. Continuous, progressive inspections main- 
tain the rigid standards of Ladish Controlled Quality ... 


quality that merits your complete confidence. 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 
DISTRICT OFFICES: New York Buffalo Pittsburgh Philadelphia 
Cleveland « Chicago St. Lovis Atlanta Houston e Los Angeles 


TO MARK PROGRESS 
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Do You Need General-Purpose, 
squirrel-cage motors from 1 to 200 hp? 
Get in touch with your nearby Allis- 
Chalmers Authorized Dealer or District 
Office. Either may be able to help you 
from stock right now! 


The Delivery Picture’s getting bright- 
er! Our motor-building capacity has 
been greatly increased. We've put new 
methods, new equipment to work to turn 
out more motors for industry, faster! 


Looking 
Can 


for Motors? 


Help You! 


200 HP, 1800 RPM? 
... JUST A SECOND 

MR.SMITH, |’LLCHECK. 
MY SCHEDULE. 


4 


1 
0 
But For Really Big Motors— 250 to Want Reliable Information on motor 
25,000 hp and over—call your Allis- delivery? Call either your Allis-Chalm- c 
Chalmers field engineer. He's an ex- __ ers dealer or district office. They have 
pert on motors—can help you solve = p-to-the-minute delivery information ( 
difficult drive problems, involving large _—_ available to them! 
or small motors, in the most economi- [ 


cal manner. 
Motor “Headquarters —'/2 to 25,000 hp and Up! 


OU SELECT from a wide range of mo- 
Y tors when you call on Allis-Chalmers, 
And you can count on expert motor 
advice, too! The best possible motor se- 
lection is the result of careful appraisal 
of drive characteristics, the driven equip- 
ment, power source and surroundings. 
The best motor may not always be the 
first that meets the requirements. 
Allis-Chalmers authorized motor deal- 
ers or factory representatives can help 
you choose wisely. They can save you 
time and money. ALLIS-CHALMERS, 
WAUKEE 1, WIs. A 2401 


ALLIS-CHALMERS 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 


LWERS ALLIS-CHa | 
TALLIS -CHA R RE LMERS 

_ 
Pi 
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And the Complete Crushing | | ak 
Units 


110,000 kilowatt output represents converting 1200 tons os 
of coal per day into power . . . Continuous pulverizer 
feed from bunkers kept at constant level of 34” by 
conveyors from the two “Type S No. 60” American Ring 


Crushers which reduce the 16” ROM bituminous coal. 


Note the compactness of area and headroom in which these two direct 
rao naa Model 60S Americans are installed including by-pass 
etween. 


Direct-connected with two 200 HP 720 RPM motors, the 
Americans employ efficient shredder ring action with 


an unusually conservative power demand. 


The uniform product and the dependability of Ameri- 


cans are considered essentials to the unfailing, high 


output of the Ohio Power Co. and other power plants 


. Cross - section shows 

throughout the world. Americans offer a complete Americans patented 
shredder ring action. 

crushing plant in one compact unit,—no auxiliary crush- — oe = = 


and automatically de- 
ers or refuse picking operations are required. flects from tramp iron. 


Send for the facts on efficiency of coal prepara- 
tion in power plants with American Crushers. 


PULVERIZER COMPANY 
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These Features Make 


SNE 
= = show you these outstanding 


money-saving features. 


UNIONS 


(254c) 


UNIONS 


Your supplier will gladly 


E. M. DART MANUFACTURING CO. 
PROVIDENCE 5, RHODE ISLAND 


revolving field.); /, = the allowable 
secondary current inrush; and K = a 
factor allowing for voltage drop in the 
line at starting, motor impedance and 


leakage. Factor K equals .81 for thi, 
size motor allowing 200% current in- 
rush. 

For speed control, resistance to give 
a desired speed reduction is determined 
for a Y-connected circuit by formula: 


ES 
‘1.737 
Where & is total equivalent resistance 
of the motor including line; E, voltage 
with rotor locked; S, slip in percent; /, 
secondary current. 

The various resistance steps may be 


R= 


100 
7 
© 80 
| 
\ 
7 
2 \ 
3 40 
R1\\ 
€ 20 full load 
0 
40 80 120 160 200 240 
Full-load torque, percent 


depicted graphically upon the above 
characteristic curves as follows: curve 
R,, which gives maximum torque at 
standstill is followed until it reaches 
the full-load torque line where the con- 
troller may remain if that particular 
speed is desired. If the next higher 
speed is desired, a horizontal line is 
drawn to the R, curve and the motor 
will accelerate along this curve until 
the full-load torque line is again 
reached, or until desired speed is ob- 
tained, corresponding to the torque on 
the motor. This process is repeated for 
each succeeding step until the desired 
conditions are secured. In each case 
where a resistor is cut out of circuit, 
the current inrush must be checked to 
ensure a safe percentage increase in 
current. Milton N Kraus, Sunnyside, 
Long Island. 


Rotor Current Calculated 


VALUES OF STARTING CURRENT and re- 
sistance that JHV wishes to determine 
are governed by the torque and losses 
during starting. By changing the re 
sistance in the rotor circuit, he can ob- 


- tain any desired torque and _ speed. 


which the motor is capable of develop- 
ing between standstill and full speed. 


(Continued on page 148) 
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PERMANENTLY INSULATED TO RESIST HEAT 
FUMES - OIL - GREASE - MOISTURE - FLAME 


AIN A 


ROCKBESTOS 300 VOLT HEAT RESISTING FIXTURE WIRE 
(Underwriters’ Type AF) 

Sizes No. 10 to 18 AWG stranded plain copper conductor 
insulated with black or white impregnated felted asbestos— 
with or without braid. 

Rockbestos asbestos insulated fixture wires, 
approved by the Underwriters’ Laboratories 
for lighting fixture wiring, will not bake out 
under the high socket temperatures developed 
in modern high-wattage fixtures. Also used 
for small motor and apparatus leads, switch- 
boards, ete. 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
; (National Electrical Code, Type AVB) 

Sizes No. 18 to No. 4/0 AWG with varnished cambric and 
impregnated asbestos insulation and gray, black, white or 
colored flameproof braid. 

Combine fire insurance and fine appearance in 
your switchboards with flame and heat resist- 
ant Rockbestos A.V.C. Switchboard Wire. 
Takes right angle bends without cracking 
because asbestos wall acts as a cushion beneath 
braid. Rockbestos A.V.C. Hinge and Switch- 
board Bus cables have same characteristics. 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 

A (National Electrical Code, Type AVA) : E 
Sizes No. 18 AWG to 2,000,000 CM insulated with lami- 
nated felted asbestos, varnished cambric, and asbestos braid. 
Other constructions for service voltages to 5000, 
This cable is recommended for power leads of 
heat-exposed equipment and circuits that run 
near boilers, steam lines, furnaces, kilns and 
other hot spots. It withstands high ambient 
and conductor temperatures and has ample 
mvisture Lesistance. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
Inone to 19 conductors with individuals insulated lilee Motor 
Lead Cable, cotton braid covered and cabled with an asbestos 
bral over all, Standard strandings AWG No. 12—19/425 
and No. 9-19/ $22. Other strandings on order. 

Designed for applications requiring a multi- 
conduetor control cable capable of withstand- 
ing high temperatures, corrosive fumes, oil, 
grease and moisture. It also eliminates fire 
hazard as it wili not burn. Used by equipment 
manufacturers, power companies, steel mills. 
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SBESTOS 


From the three basic designs illustrated Rockbestos has 


developed a complete line of 125 failure resisting wires, 
cables and cords, a few of which are described. All have 
the same performance guaranteeing characteristics de- 
tailed below. Write for a catalog or samples. 


Rockbestos Permanent Insulation Insures Long-Lived Service 


A tough impregnated asbestos braid, resistant to heat, flame, 
moisture, oil, grease, alkalies and corrosive fumes. 


Felted asbestos insulation impregnated with heat, flame and 
moisture resisting compounds will not dry out with age, burn, or 
bake brittle under high temperatures. 


Lubricated varnished cambric for high dielectric strength and added 
— moisture resistance — protected from heat, flame and oxidation by 


ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 
(National Electrical Code, Type AVA) 

Sizes No. 18 to8 AWG insulated with varnished cambric, im- 
pregnated felted asbestos and asbestos braid. Sizes 6 to 4/0 
have another wall of felted asbestos next to the conductor. 
For lighting and control circuits exposed to 
heat and moisture, oil, grease, corrosive fumes 
or fire hazard around furnaces, ovens, lehrs, 
soaking pits, boilers, etc., this permanently 
insulated wire is ideal. It won't bake brittle, 
crack, rot, flow or swell. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14, 16 and 18 AWG in two to five conductors with 
0125", 025" or (for 115 volt service) 031" of impreg- 
nated felted asbestos insulation and stecl armor. 

A multi-conductor wire for fuel burner con- 
trols, safety pilots, intercommunications and 
signal systems. Heatproof, fireproof insulation 
and steel armor give trouble-proof circuits. 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,000,000 CM insulated with two walls 

of impregnated ashestos and a high-dielectrie varnished 

cambric insert, with a heavy asbestos braid overall. 

Use this apparatus cable for coil connections, 

motor and transformer leads exposed to over- 

loads or high ambient temperatures. It makes 

a permanent installation as it is resistant to 

heat, flame, oil, grease and moisture. 


ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 

Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements. 
Protect. motors against heat-induced break- 
downs with Class B windings of heat resisting 
magnet wire. Rockbestos A.V.C. Motor Lead 
Cable completes the failure-proofing. 


felted asbestos walls. 


Impregnated asbestos insulation that withstands heat of overloads 
and aging and won't become brittle, crack, rot or burn. 


Conductors are perfectly centered in helically applied non-flowing 
insulation and will always remain so. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 

Sizes No. 10 to 18 AWG stranded plain copper conductors 
insulated with impregnated felted asbestos, polarized, twisted 
together and covered with a cotton braid. 

This heat-resisting cord is approved for use in 
lighting fixtures and is recommended for 
pendant types as it does not dry out or crack at 
the socket. Also on apparatus and appliances 
which develop heat in operation or are used in 
hot, dry places. ‘Twisted pair, tripled or triplex 
constructions also available. 


ROCKBESTOS A.V.C. 600 VOLT FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors insu- 
lated with impregnated felted asbestos, varnished cambrie, 
felted asbestos, covered with heavy impregnated asbestos braid. 
A heavy duty, high-dielectric, heat and mois- 
ture resistant flexible cord used in locomotive 
ab circuits, high wattage lighting units, flood- 
lights and for leads on apparatus exposed to 
heat. Specify polarized conductors if desired. 
For high temperature applications where re- 
sistance to moisture is not .required specify 
All-Asbestos insulated constructions. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT RHEOSTAT CABLE 
(National Electrical Code, Type ALA) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy 
wall of felted asbestos, covered with a rugged asbestos braid 
fin'shed in black, white or colors. 

Use this cable for wiring rheostats, switch- 
boards, elevator and locomotive control panels 
and equipment exposed to heat, fumes or fire 
hazard — also for open power circuits in hot, 
dry locations. For flexible conductor specify 
Rockbestos All-Asbestos Flexible Apparatus 
Cable — for solid conductor, Rockbestos All- 
Asbestos Rheostat Wire. 


ROCKBESTOS PRODUCTS CORPORATION 
627 NICOLL ST., NEW HAVEN 4, CONN. 


NEW YORK 
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FOR BETTER FIRES 


... With 
any kind 
of coal... 


CONICAL 


NON-SEGREGATING 


DISTRIBUTORS 


The best fire obviously Is one 
that is fed and burns uniform- 
idth the 


ly 
stoker. 
i this uniformity is with CONI- 
Non - Segregating Coal 


CAL 
DISTRIBUTORS. 
Write eee describe your 
problem 


“, Address STOCK ENGINEERING COMPANY 
A, 715 Hanna Bidg., Cleveland 15, Ohio 


Non-Segregating 
Coal Distributors 


Ives and Coal 


To determine the secondary current, 
the following formula is used: 
hp x 746 

V3 x open-circuit-ring voltage 

JHV must decide what starting torque 
and speed are necessary for the load. 
Both these factors influence the value 
of secondary resistance used, since they 
are dependent upon the current sup- 
plied the motor. The secondary cur- 
rent may then be computed from the 
above equation after substituting the 
required starting horsepower. Once 
the value of the current has been com- 
puted, the necessary resistance may be 
found by Ohm’s law. 

Grid cross-sectional area may be cal- 
culated by use of the physical constants 
and resistance relations, which can be 
found in Mark’s Mechanical Engineers’ 
Handbook. With this data on hand, 
JHV can readily determine the resistors 
to give the necessary starting torque 
and speed. 

Before purchasing new resistors or 
altering the existing devices it would 
be worth while for him to check with 
the manufacturer of the motor. The 
builder can usually supply specific in- 
formation regarding any piece of equip- 
ment. Tyler G Hicks, New York City. 


Simple Test Outlined 


I assuME THAT JHV has taken up with 
the manufacturer the matter of the 
wrong control resistors. To calculate 
secondary resistance for a slipring mo- 
tor, the locked rotor volts and full-load 
secondary amperes must be known, as 
well as the torque required on the first 
point of the controller. The latter may 
be approximated if necessary. 

Locked-rotor secondary voltage is ob- 
tained by raising the brushes off the 
sliprings and applying normal line volt- 
age to the stator. Read the voltage 
across the sliprings with the brushes 
raised. The rotor may be considered 
as a generator changing the electrical 
power transferred across the air gap 
into mechanical power. As a generator 
it will develop electrical power equal 
to Ex 1x V3x (l-slip). With E the 
value of the locked-rotor voltage; / the 
secondary amperes at full load and in 
this case given as 190 amp, the factor 
(1-slip) is the efficiency of the rotor. 

Mechanical power output must equal 
the electrical power generated in the 
rotor less the rotor losses. 

hp X 746 

I, X 1.73 X .959 
which equals 315 volts. Gordon Fox in 
his book, Electric Motors and Controls, 
says: The formula for determination of 
Y-connected balanced 3-phase second- 


From this, EZ, = 
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\ so Produce 
\G00 Rours Versus Tempers! 


\ 


You see here the results of tests on HAyNes high- 
temperature alloys as compared with stainless, low-alloy, 
and low-carbon steels. Because of their high-tempera- 
ture strength, these alloys have been used for a variety 
of parts, such as aircraft turbine blades and buckets, 
and heat-treating furnace parts. 


Haynes alloys have good resistance to thermal shock 
and a low creep rate at high temperatures. They also 
have excellent tensile strength—ranging from 45,000 to 

" 70,000 psi at 1500 deg. F. And this strength is maintained 
and enhanced through the aging characteristics that 
Hy sh Stre ngth occur in the range of 1300 to 2000 deg. F. The alloys are 
also resistant to oxidizing and reducing atmospheres at 
these temperatures. 


at You can obtain Haynes high-temperature alloys—sold 


under the trade-marks Haynes STELLITE, HAsTELLoy, 

and MuLtTIMET—in the form of precision castings, or as 

sand castings, bar stock, sheet, welding rod, and cast 
| coated electrodes. 


Write to any District Office for further information 
on these high-temperature alloys. Or, for on-the-job 
help, ask to have a representative call. 


TRADE-MARK ose PR General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago—Cleveland—Detroit— Houston—Los Angeles 
New York—San Francisco—Tulsa 


& = eee. Unit of Union Carbide and Carbon Corporation 


The registered trade-marks “‘Haynes,” “Haynes Stellite,” “Hastelloy,” 
and “‘Multimer’” distinguish products of Haynes Stellite Company. 
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HOW DIFFICULT IS 
YOUR PROBLEM OF 


COLLECTION? 


planned to solve an individual problem. Each situation was different, 
because a broad range of industrial uses was covered. The engineering 
know-how behind Buell design successfully meets difficult conditions 
imposed by size and shape of available space, unusual dust compositions, 
and widely varied gas volumes. Furthermore, the Buell van Tongeren 
design eliminates plugging. It’s all in the new 32-page catalog—write: 


Buell Engineering Co., 10 Cedar Street, New York 5, N. Y. 


Engineered Efficiency in DUST COLLECTION 


You call a doctor 


when you’re sick — why not call upon 
engineering specialists to determine 
—and solve—your dust-collection 
problem? In the past 10 years, the 
Buell Engineering Company has 
designed and installed thousands 


of dust-collection systems, each 


ary resistance for wound-rotor induc- 
tion motors is: 
E, 100 

Where R is the external resistances 
per phase of the Y, in ohms; E, the 
locked secondary volts; /, the full-load 
secondary current; 7, the torque de- 
veloped on first point of the controller 
expressed in percent of full-load torque. 

Based on this formula, resistance 
values are obtained that give smooth 
acceleration up to the last point of the 
controller. Secondary resistors for slip- 
ring motors are usually Y-connected, 
although the delta connection may be 
used to reduce the current handled by 
the contact fingers. If the resistors are 
delta-connected, determine the proper 
value for Y-connected resistors and con- 
vert to an equivalent delta. E J Kelley, 
Kansas City, Missouri. 


Grid-Resistor Values 
In Terms of Slip 


Roror Grip resistors for slipring mo- 
tors are designed for starting only as 
well as starting and speed regulation. 
Both types are generally designed for 
starting under various loads. 

It appears that JHV’s resistor is de- 
signed for a larger starting load than 
actually exists. If his motor is larger 
than necessary, the rotor current and 
the slip will be smaller than calculated. 
The rotor-control equipment will not 
work properly unless designed for the 
lighter load. This is especially impor- 
tant where regulation is required. 

Let the resistance per phase of rotor 
winding equal X ohms. Slip at full 
load is: 


1200-1150 

Slip for 34, % and 14 load can be 
determined from the motor’s circle-di- 
agram if available; it can be approxi- 
mated as directly proportional to the 
load for zero to full load. 

Hence, slip at 34, % and 14 load 
equals 0.031, 0.021 and 0.010, respec- 
tively. Total resistance per phase in 
the rotor circuit, including the existing 
resistance X, is 


S = 0.0417 


xX 
Number of steps in the rheostat is V, 
and in this case 12. The slip at the 
first step is given by 


S, = = 0.77. 
Since 
Re = 
then R, = 24 X ohms. Value of each 
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75000*# Per Hr. 450# installation at Fremont, 


Nebraska. (3 repeat orders since 1929) 


MURRAY TYPE A Straight Tube Boiler arranged for maximum super- 
heat. Built in sizes from 30,000 to 150,000#per hour. Its flexible 
construction, together with good circulation, enables this boiler to be 
operated at high ratings without undue stress or strain. 


Readily adapted to any type of stoker, liquid or gaseous fuel. 


FOR ABOVE AND OTHER TYPE BOILERS 
WRITE 


MURRAY IRON WORKS CO. 
BURLINGTON, IOWA 
MANUFACTURERS OF BOILERS CONTINUOUSLY SINCE 1870 


sTRAIG URES UP TO 4 
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5 
STRONG* 79 Series Traps 
give better service! 


Look to these five reasons for long, trouble-free service in 
STRONG 70 Series Traps: 


1. Valve and seat guaranteed leakproof for one year—made 
of STRONG's patented, wear-resistant Anum-Metl; 


2. Easy servicing—permitted by the renewable seat design, 
cover with all working parts easily removed without break- 
ing pipe connections; 


3. One piece bucket—stainless steel, no welds; 


4. Turbulence avoided, choking minimized, 25% greater 

capacity—with STRONG’s exclusive Hi-Cap orifice; 

5. No dribbling, quick, full opening—high ratio leverage. 
STRONG in-line 70 Series Traps are available in sizes from 
16" to 1’, semi-steel construction. STRONG’s “two-in-one” 
blast trap with integral thermal air vent is also available in 
the 70 Series (see cut below). 

Catalog No. 67 describes these traps in detail along with 
other STRONG traps. Write today. 
*Trademark Reg. U.S. Pat. Off. 
STRONG, CARLISLE & HAMMOND COMPANY 
1392 West 3rd Street Anun-Men 
Cleveland 13, Ohio Gog. Wade Mork 


ng Valve 


grid, in terms of X, is given in the fol- 
lowing 


X ohms 
(1-8) = rr = 7, = 1.15 
=4.25 re =0.89 


= 327 = 0.68 
=2.52 =0.53 
=1.94 rm = 0.40 
re=nSF =1.50 =0.31 


Slip at the various steps is: S, = 
6.77, = (077)* = 059. = 0.77 
= 0.46, etc. Resistance X is either 
known or can be measured. 

Fora to start under load: 


To find the willis of the individual re- 
sistors, proceed as before. E L Fladby, 
Berkeley, Calif. 


Grids Short Circuited 


IT IS HIGHLY PROBABLE that JHV’s mo- 
tor controller has been incorrectly in- 
stalled or connected. If the resistor 
were too small in relation to the motor 
or to transformed current, as he im- 
plies, overheating would occur at the 
grids. As this does not appear to be 
the case, resistance is ample. 

The motor comes nearly to full speed 
at once, as if most of the resistors were 
already cut out, which is probably the 
cause of his trouble. Contact points 
may be connected incorrectly to the 
grids, or perhaps two phases of the sec- 
ondary are short circuited. This can 
happen at resistor connections, at con- 
tact points of controller, at brushes and 
brush holders, or between sliprings. 

I suggest JHV make sure that each 
phase of the secondary is clear, includ- 
ing sliprings and rotor windings, and 
check the resistance at each of the 12 
settings of the controller. George Hol- 
man, Marissa, Illinois. 


Calculate Resistance 
Using Water-Load Box 


Cuoice oF suitable grid resistors is 
based on three definite elements. These 
are the locked-rotor voltage, the value 
of secondary (rotor) amperes, and the 
type of application, namely continuous, 
intermittent, or merely for starting serv- 
ice. For each of the applications, there 
are grids of different ratings. 

A close approximation of the resistor 
values can be obtained by installing 
water-load box in the rotor circuit. 
When the correct speed is obtained at 
the required load. record the voltage 
across each water-resistance unit and 
the current flowing. Using Ohm’s law. 
we may calculate the proper value vl 
grid resistors. C O von Dannenberg, 
Brooklyn, N. Y. 
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COMMUNITY LEADERSHIP 


You asa leader in your community 
have a sacred obligation--to yourself, your 
family, your neighbor and your country, Use 
your experience and knowledge to the full ex- 
tent of your ability to shape a public opinion 
which will help to establish right and justice 
for a lasting world peace, and preserve our 
country’s cherished heritage of freedom for the 
individual. 

Only through the intelligent, active work of 
community leaders can we keep America as the 
impregnable citadel of liberty and freedom. 


The Youngstown Sheet and Tube Company 


General Offices-- YOUNGSTOWN 1, OHIO 
Export Offices-500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 
Pipe and Tubular Products - Sheets - Plates - Conduit- Bars - Rods - Wire - Electrolytic Tin Plate- 
Coke Tin Plate - Cold Finished Carbon and Alloy Steel Bars - Tie Plates and Spikes, 
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‘THE MODERN WAY 


Use the NEW 


e Here’s the modern, low cost, 
positive way to remove tramp iron 
from material carried on convey- 
or belts. No wiring .. . no electrical 
accessories .. . no operating cost 
++ no maintenance. . . good for 
life . . . tremendous power... 
completely automatic — The new 
Dings PERMA-PULLEY is a revo- 
lutionary contribution to magnetic 
separation. You can install it and 
forget it! 

Backed by 50 years of magnetic 
separator manufacturing experi- 
ence, this new pulley offers these 
plus features that assure you of 
maximum tramp iron removal: 

@ Extra high strength grade 

of Alnico 
@ Closely spaced poles 


@ Magnetic strength equal across 
entire belt width 
@ Crowned face to prevent 
belt weave 
@ Extremely high surface strength 
Dings PERMA-PULLEYS are available in 
$3 sizes with shaft diameters to suit your 
requirements. Fully described in NEW 
BULLETIN No. 260-A which includes com- 
parative Magnetic Strength Curve prov- 
ing that you get greater protection. with 
DINGS! Send for a copy. 
DINGS MAGNETIC SEPARATOR CO. 
4765 W. McGeogh Avenue, Milwaukee 14, Wis 


Dings 


“HIGH INTENSITY” 
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ALNICO MAGNET 
PERMA*> PULLEY* 


** MOST- POWERFUL 
NON-ELECTRIC 
PULLEY ON 
THE MARKET! 


Dings offers you the 
Most powerfy] magnetic 
Pulleys for the job; 


1. For burden depths 
UP to two inches — The 
Dings Perma-Pulley with 
its extremely high surface 
strength, 

2. For burden depths 
Over two inches — The 
Dings “High-Intensity" 
Electromagnetic Pulley 
with its great depth of 
magnetic Penetration, 


New Equipment 
(Continued from page 122) 


longs life of these fixtures in such high- 
humidity places as textile mills, launderies, 
laboratories, etc. 

In addition to its protective quality, the 
white Miracoat finish gives a reflection 
factor of not less than 86% and a lighting 
elliciency of 85%. 

Maximum strength, balance and rigidity 
are assured by greatly simplified structural 
design of top housing. Since the chassis 
has no internal cross-bracing, nuts, bolts, 
screws, or welds, weak spots, which might 
otherwise pull apart or rust, are eliminated. 
Designed as a 2-lamp, 40-watt fixture, the 
HF-100 is equipped with a pair of knock- 
outs to provide for another lamp, thus 
converting it to a 3-lamp HF-150 fixture if 
desired. This unit may be installed indi- 
vidually or in a continuous row. Sylvania 
Electric Products, Inc, Salem, Mass. 


Lightweight Puller E123 


Mipcet putter lifts or pulls 500 lb, but 
weighs only 6} lb, including chain, which 
has 2000-lb tensile yield and its snap hook, 
3000 lb. To insure against overloading, 
operating lever bends at 800-lb chain load. 
Puller is compact and, with the chain 
coiled up, fits into any tool box. Puller has 
scores of maintenance and _ construction 
uses, including pulling wire on long spans, 
raising messenger cable and lifting equip- 
ment. Coffin Hoist Co, Danville, Il. 


Oil-Burner Control E124 


FinEYE PROGRAMMING CONTROL Type 24PJ8 
provides automatic starting and control for 
commercial and_ industrial  oil-burning 
equipment. Unit is used with photoelectric 
flame failure scanner, Type 45PH5, which 
protects oil-burning installation from haz- 
ard of flame failure. Timing cams are 
driven by specially designed high-torque 
synehreneus moter, AL power-handling 
contacts have snap action on opening an! 
closing. It operates on 115-250 v, 60 cycles. 
The fuel-valve-delay and post-iguition 
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FOR THESE 


IN PLANTS THAT CAN 
MAKE A STATEMENT LIKE THIS - - 


“We use your Streamlined ‘1000’ 
Valves on the following equipment: 


. Bulletin 963 features the CASH 
Heating Systems STANDARD Type 100 Series of 
: Super-Sensitive Controllers — vari- 
Solution Heaters ous types for automatically oper- 
ating valves, dampers, rheostats, 

stokers, pulverizers, fans, and 


Plating Tanks other apparatus. 16 pages filled 


with descriptions and applications. 


Degreasing Machines 
Hot Water Heaters 


“We use them: 


1. because they hold 
close delivery pres- 
sure control. 


2. they don’t get gummed up, so we get 
more and better production with very 
little lost time. 


3. maintenance cost is very low—the guts 
Bulletin 968 features the CASH 
are cheap—old parts come out and new STANDARD Type 34 Pressure Re- 


ducing Valve — direct operated — 
parts go in easily with little time lost. direct acting for handling steam, 
hot water, cold water, air, oil, 

brine—and most liquids and gases 

e except some injurious chemicals. 

Illustrates and describes the dif- 


STREAMLINED FLOW WORK TO YOUR 
BENEFIT IN THESE 12 WAYS... 


1. Maximum Capacity when needed most. 
2. Accurate Pressure Control under toughest 
working conditions. 3. Trouble-free Service. 
4. Smooth Operation. 5. Tight Closure. 6. Ac- 
curate Regulation. 7. Speedier Production Re- 
sults. 8. Elimination of Failures. 9. Constant 
Delivery Pressure. 10. Cost Saving Operation. 
11. No Spoilage. 12. Practically zero in main- 
tenance costs. 


Bulletin 956 features the CASH 
STANDARD Type 4030 Back Pres- 


CONTROLS sure Valve — designed to auto- 
matically maintain a constant 
s pressure in the evaporator corres. 

VALVES cording to a constant fempore- 

ture desired. Shows an Ammonia 
D E Cc AT U R L and Freon Gas Capacity Chart 


based on ABSOLUTE pressures. 
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} high quality of design and 
construction of Sier-Bath Screw 
Pumps enables them to operate 
continuously for long periods with- 
out maintenance. The pulseless 
flow and vibrationless operation of 
these pumps greatly reduce main- 
tenance cost—there is less wear on 
valves, couplings and other fittings. 
Pipes and joints remain tight and 
require little attention. With main- 
tenance labor costs at an all-time 
high, these are important points 
to consider today in the selection 
of pumps. 


periods can be easily set upon installation, 
and a calibrated dial clearly indicates 
timing adjustment in seconds. Combus- 
tion Control Corp, 77 Broadway, Cam.- 
bridge 42, Mass. 


Twin-Barrel Lifter E125 


cLampP lifts barrels straight up by 
top. Device consists of a crossbar to span 
a standard steel-barrel’s width, and clamps 


at each end. Center of crossbar has a 
Made in an up-to-date machine ring to which hoist hook or other lifting 


shop, accustomed to precision | media are attached. The heavier the load 


a . the tighter clamps grip barrel top, but 
methods and equipped with the they can be detached instantaneously when 


most modern machinery, Sier-Bath | released. Merrill Brothers, 56-02 Ar- 
Screw Pumps always measure up nold Ave, Maspeth, N. Y. 

to the highest standards required 
by users. They are made in both 
horizontal and vertical models. 


Sier-Bath customers are protected 
from mis-application by the mature 
pump engineering experience of 
this Company’s staff. Send for 
descriptive booklet. 


Butterfly Valve E126 


WAFER 3-WAY BUTTERFLY VALVE is built to 


@ low maintenance cost 


: ss operation : sists of two butterfly valves and a tee with 
FOV ANTAGES: anti-friction bearings @ vibrationtess © the valves interlocked so that closing one 
 @ pulseless flow @ vase construction . vane opens the other. Valve may be lever 


Its, brines, 
Funes: Syrups, 


meet any specific conditions as to size, con- 
trol arrangement, operating temperature, 
and material of construction. Unit con- 


or handwheel operated. For larger sizes, 
. roller chain and sprocket connections are 

c pert Oil, Cellulosics, — arranged so one handwheel or chain wheel 

Bu vrwe Oils, ete a closes one vane while opening the other. 
4 Automatic operation can readily be ap- 
plied. Units are available from 4 to 
in. American Standard pipe flange sizes, in 


FOUNDED 1905 


cast iron or special alloys. They can be 
built for pressures to 100 psi and tempera- 


MEMBER A.G.M.A. 


ALSO MAKERS 
OF SIER-BATH 
GEAR PUMPS AND 


tures to 1800 F. W S Rockwell Co, 200 
Eliot St, Fairfield, Conn. 


Welding Electrode E127 


HyprocEN FREE, mineral type, extrusion 
coated Flexarc LoH electrode eliminates 
underbead cracking. It comes in diameters 
from } to } in. It is suitable for use with 


9254 HUDSON BLVD. NORTH BERGEN, N.J. 


de reverse polarity, and also for ac. Flex- 
arc electrodes can be used to weld high- 
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and low-carbon steel, high-carbon to low- 
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Poon only four reels of Veelos—the link 


V-belt—you can make up as many as 316 
9 standard sizes of industrial and fractional 

3) 6 S izes endless V-belts. There’s no need to stock 
spare sets of endless belts for each drive. 


af endless V=belts Large, costly inventories are eliminated 


...no deterioration of spare belts...no 


w ith on obsolescence. 


Veelos on reels saves stockroom space 


... reduces inventory records... is easy to 
re & 6 locate and easy to install. 
Made in all standard sizes... fits all stand- 


of Veelos ard V-belt grooves... available in standard 
100-foot reels. 


THIS NEW VEELOS CATALOG is jam-packed with benefits for 
you. Plenty of pictures show how Veelos is the link to power 
transmission efficiency in industry after industry. All the facts 
and full engineering data are given. Your copy sent on request. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PENNSYLVANIA 


VEELOS js known as VEELINK outside of the United States 


ADJUSTABLE TO ANY LENGTH * ADAPTABLE TO ANY DRIVE 
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VEELOS 
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Original 
Capacity Maintained 


Due to design and construction, the blades in a Fuller Rotary 
Compressor automatically compensate for wear, thus eliminating 
the possibility of loss of capacity. Maintained capacity is just one 
of the many outstanding features of this machine. 


There is no adjustment of valves, no grinding of seats, no take- 
up of bearings. No multiplicity of parts requiring frequent at- 
tention and replacement, all of which means fewer shut-downs, 
with attendant costly labor charges. Few moving parts: rotor— 
bearings—blades. 


Fuller Rotaries are built for capacities to 3300 c.f.m., actual free- 
air delivery, pressures to 125-lb. They are fully described and 
illustrated in Bulletin C-5. May we send you a copy? 


FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bldg. 
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alloy steel, high sulphur-bearing steels, and 
mild-steel structures that are to be vitreous 
enameled without previous heat treatment. 
Westinghouse Electric Corp, Box 862, 
Pitisburgh 30. Pa. 


Control Valve E128 


MICROFLO CONTROL VALVE with spline plug 
handles flows in cubic centimeters with 
pressure drops in thousands of psi. Basic 
element of valve is a solid stellite plug 
honed to fit in a solid stellite seat. Flow 
control is governed by shape of the slots or 
grooves in plug surface. They can be pro- 
vided in any body size of 4, } or 1 in. Fif.- 
teen interchangeable valve plugs are avail- 
able for seats numbered 1 to 15, corre- 
sponding to a valve-flow coefficient of 0.63 
to 0.001. Valves can be ground in for 
tight shutoff. To illustrate the small flows 
that can be effiectively handled with this 
valve, a No. 15 spline plug at 1/10 in. 
lift will pass a flow of 9 cubic centimeters 
of water per min at 1000 psi pressure drop. 
Hammel-Dahl Co, 243 Richmond St, 
Providence 3, R. I. 


Tube Cutter E129 


CAPEWELL TUBE CUTTER operates by hand 
pressure and automatically adjusts itself 
for 4 to %4-in. OD tubing. It cuts dented 
tubing as well as perfectly round shapes. 
Cutting wheels make a complete cut by 
rotating the tool just slightly beyond a 
120-deg arc. It cuts the tubing cleanly; no 
reaming is necessary. Capewell Mfg Co, 
624 Filbert St, Philadelphia, Pa. 


Engine-Generator Set E130 


INDUSTRIAL gasoline-engine generator set is 
available for de single- or 3-phase output, 
and in sizes from 10 to 125 kw. Each set 
is complete and fully equipped with con- 
trols. Generator, radiator and engine are 
all mounted on a self-contained base. 
Gasoline engine (also available with 
natural gas and butane engine) is water- 
cooled. Full circulating pressure system 
of lubrication is provided to crankshaft, 
camshaft, and rocker arm bearings, as well 
as rocker arm shaft. Equipment on engines 
includes electric starter, lubricating oil 


filter, and air cleaner. Control panel is 
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It was Dodge who took the famous 
Timken Bearing, mounted it, sealed 
it, housed it and delivered a pillow 
block of new high quality—fully 
assembled, ready to lock on the 
shaft and carry the power loads of 
industry with new efficiency. 


Dodge develops outstanding pow- 
er transmission products, as proved 
by the big success of Dodge-Tim- 
ken Bearings on millions of indus- 
try’s toughest jobs. 


Dodge-Timken Bearings are sup- 
plied promptly from stock in four 
basic types and a wide range of 
sizes to meet an almost limitless 
variety of anti-friction problems. 


Dodge also produces Ball Bearing 
Pillow Blocks which, with Dodge- 
Timken Bearings, comprise the fa- 
mous ‘’30,000 hour line.’’ Write 
for complete bulletins. 


DODGE MANUFACTURING CORPORATION 
Mishawaka, Indiana 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER 


He is your local Dodge Dis- 
tributor—factory trained — 
qualified to suggest ways to 
improve your machine per- 
formance, increase production. 
Look for his name under ‘‘Pow- 
er Transmission Equipment” 
in your classified phone book. 


Copyright, 1948, Dodge Mfg. Corp. 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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CATALOG “M" 


The 


APCO 


TURBINE-TYPE 


PUMP 


Simple — Wear-Free — 
Compact 

High Efficiency 

Silent Operation 

Will not Vapor-Bind 


Accessible 
High Suction Lift 


No Metal-to-Metal Con- 
tact 


®@ Hydraulically Balanced 


High pressure per stage 
Double Suction 


© Precision Shafts 


Two Outboard Ball Bear- 
ings 


© Right or Left Hand Op- 


eration 


®@ Replaceable Cover 
Plate 


Write for 
CONDENSED 


“TOPS” by EVERY TEST 


Capacities to 150 G.P.M. —- Heads to 600 Ft. 


APCO is the highest development of the Turbine- 
ee Type Pump. No Metal-to-Metal contact. Handles 
ie NON-LUBRICATING liquids almost indefinitely 
Mewes without wear. Applicable for Water Supply, 
WtMmre Boiler Feed, Condensation Return, Circulating, 
UES Transfer, Booster, Self Priming, Marine, Distillery, 
Dairy, Special Metal and “!00!" Duties. Delivers with 
slight change in capacity against drastic head conditions. 


AURORA CENTRIFUGAL PUMPS 


A complete line, notable for streamline coordination be- 
tween impellers and shells, including Horizontally Split 
Case, Single and Two Stage, Side Suction, Vertical, Non- 
Clog, Sump, Mixed Flow, Deep Well Turbines. Special 
Design, etc. 


DISTRIBUTORS IN PRINCIPAL CITIES 


PUMP COMPANY 
50 Loucks Street, AURORA, ILLINOIS 


(257e), 


FOLL 
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INSTALL BEAUMONT 
ANTI-FRICTION GATES 


@ Many utilities are replacing their present 
gates with Beaumont improved anti-friction 
type gates. Since the first order from one 
utility in 1942, many repeat orders have been 
received for installation in this company’s 
other power plants. 

In all cases, these gates have given very 
satisfactory service. According to one user, 
“No trouble whatever has been experienced 
opening and closing these gates—and no 
maintenance has been necessary other than 
periodic greasing’’. 

Many leading plants throughout the country 
are finding it economical and time-saving to 
install Beaumont trouble-free type gates such 
as those pictured at left. Follow the leaders and 
do the same. These gates are made in sizes 
from 14” to 30”. Request complete information. 

One contract—one responsibility 


1502 RACE STREET + PHILADELPHIA 2, PA. 


COAL AND ASH 


HANDLING SYSTEMS 


complete with voltmeter, ammeter, circuit 
breaker, rheostat and engine controls. The 
generator sets are for standby and standard 
service. Buda Co, Harvey, Ti. 


Unbreakable Oiler E131 


EsPECIALLY DESIGNED for places where 
space is limited, this visible oiler replaces 
ordinary oil cups. The feed spout is ar- 
ranged to the side instead of dead center, 
thus requiring as little as 34 in. clearance. 
A specially designed rod rides on the rotat- 
ing shaft and the slightest vibration or 
movement releases oil from the plastic bot- 
tle. Also as bearing heats thermal action 
forces oil to the bearing at a greater rate. 
Feed automatically stops when shaft is not 
in motion, thus cutting down oil waste. 

The reservoir is unbreakable plastic, re- 
quiring no cork or gasket, but still leaving 
oil visible at all times. Made in 1-, 2- and 4- 
oz capacities, this unit is quickly installed 
by removing old oil cups, screwing in the 
\4-in. pipe thread adapter and inserting 
the oil. Trico Fuse Co, 2948 N 5th St, 
Milwaukee 12, Wis. 


Welding Electrode E132 


Hosart No, 111HT is a shielded arc-weld- 
ing electrode for welding low-alloy, high- 
tensile steels in the downhand position, 
such as deep grooves, positioned and hori- 
zontal fillet welds. Physical properties are: 
tensile strength, 70,000 to 80,000 psi; yield 
point, 65,000 to 70,000 psi; elongation, 25 
to 30%. Electrodes are available in #s- and 
\4-in. diameters, 18 in. long. It can be used 
on either de or ac. Hobart Brothers Co, 
Hobart Sq, Troy, Ohio. 


Conveyor Elevator 


E133 


ENCLOSED-BELT continuous conveyor-ele- 
vator is suitable for handling bulk foods, 
dry chemicals, coal or any granular, flaky, 
pulverized or small lump materials, The 
material is conveyed and elevated in any 
direction in a sealed mass enclosed within 
the belt. At unloading point belt opens 
automatically for discharge and, when 
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This unit is designed for maximum output in a limited space. It is a combination of 
a simple two-drum boiler bank, having perfect U-tube circulation, and a water- 
cooled furnace, integral with the boiler. The large amount of surface exposed to 
radiant heat results in a quick-steaming unit that will give rapid response to load 
changes. This unit is adaptable to all fuels and is available in all sizes. 

This and other types of Edge Moor boilers are available in a wide range of 
capacities, pressures and accessory equipment. Write for literature today. 

EDGE MOOR IRON WORKS, INC. Main Office and Works: Edge Moor, 
Delaware. Branch Offices and Agents: Atlanta, Boston, Chicago, Detroit, Hoboken, 
St. Paul, San Antonio and San Francisco. 


e d g € moor steam generating equipment 
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compact 


compressor and engine coupled 
into a single, rigid, permanently 
aligned unit... balanced to reduce 
wear and increase efficiency! 


MO waste space, 


lightweight . . Portables 


designed for quick handling to 
and from the job, stationary units 
vibrationless. 


easy fo start 


push the built-in electric starter, \ 
and the Compressor starts . . . to 
give you a continuous amount 
of air. 


TOOLS FOR THE JOB 


Schramm Inc. also has a com- 
plete line of Pneumatic Tools to 
offer and recommend for opera- 
tion by their Compressors. 

hese include Rock Drills, 
Paving Breakers, Trench Diggers, 
Clay Spades, Backfill Tampers, 
Tie Tampers, Sheeting Drivers 
Demolition Tools, Chain and 
Circular Saws. 
Write for bulletins and prices. 


. . . For these reasons users of Schramm Air 
Compressors have said they /ike to operate 
both stationary and portable Schramm units. 

Other features, however, enter into the 
usefulness of Schramm. There’s 100% water 
cooled feature, allowing you to operate 
Schramm perfectly both summer and winter; 
mechanical intake valve, forced feed lubri- 
cation, to mention a few. 

Schramm features make them the Air 
Compressors ideal for your many jobs... 
and the reasons they’re specified North, 
East, South and West. Write today for data. 


THE COMPRESSOR PEOPLE © WEST CHESTER © PENNSYLVANIA 
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necessary, permits cleaning material from 
belt. Conveyor operates over long distances 
and to considerable heights without slip- 
page, breakage or contamination of prod. 
uct. Stephens-Adamson Mfg Co, 
Aurora, 


Vertical Vibrator E134 


AIR-OPERATED vertical mount vibrator has 
moving parts chromium plated against 
wear, and base is designed for solid con- 
tact with the equipment on which unit is 
mounted. Unit imparts vibration to walls 
of bin holding granular materials to pre- 
vent arching. It can be used to fatigue test 
finished products and mechanisms by ap- 
plication of repeated vibration. Six sizes 
have piston diameters of 114 to 4 in. and 
operating speeds of 1525 to 750 blows per 
minute. Air consumption at 75 psi is 9 to 
90 cfm. Cleveland Vibrator Co, 2828 
Clinton Ave West, Cleveland, Ohio. 


Refractory Coating E135 


INSULATED, semi-glazed monolithic wall 
coating prevents spalling and decreases 
carbon, slag and clinker growth in fire- 
boxes, furnaces and crucibles states its 
maker. Vitroseal has a hardness of from 
8.5 to 9 hardness (diamond is 10 mohs 
scale). It is impervious to heat up to 3390 
F, capable of withstanding flame impinge- 
ment and abrasive action. Whitman Co, 
1407 Esperanza St, Los Angeles 23. 


Heating Coils E136 


UNRESTRICTED AIR-FLOW, low friction loss 
result, claims the manufacturer, from its 
new line of coil heaters built without 
baffles or shielded headers within the cas- 
ings. Coils, of copper and copper alloy, 
employ automatic brazing of steam-carty- 
ing passages and metallic bonding of fins 
to tubes. Line covers Standard Steam, Non- 
Freeze, Booster and Hot Water types. Mo 
dine Mfg Co, Racine, Wis. 


Welding Electrode E137 


NEW FLUX-COATED GAS-WELDING ELECTRODE, 
EutecRod 14 FC, is for all types of gray 
or alloy cast iron. Rod bonds at 950 to 
1400 F, with a remelt temperature of 2200 
F. Its coefficient of expansion is the same 
as that of gray cast iron, and its hardness 
is about 190 Brinell, producing welds that 
are fully machinable. Eutectic Welding 


Alloys Corp, 40 Worth St, New York 
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troublesome 


PROBLEMS SOLVED 


with Sarco in this Oil Plant 


Years of experience and research go into every barrel 
of special lubricating oils shipped from this plant. As a 
final insurance against mechanical impurities, every quart 
of oil passes through a Sarco Scraper Strainer just before 
it enters the container. 


Every few hours a turn of the handle at the top cleans the 
strainer screen. No messy basket to be lifted out, no ex- 
posure of the liquid to atmosphere and no lost time. Sarco 
Scraper Strainers are available in sizes from 34,” to 8”, 
hand or motor operated. Ask for Catalog No. 1225. 


OUTDOOR TANKS: To insure flow of oils from outdoor 
tanks, even in the severest weather, the Sarco 87 Trap- 
Control is used. Temperatures are kept at predetermined 
points by this inexpensive device which cannot freeze. 


PUMP HOUSE HEATING: Another application of the 
Sarco 87. It keeps heating coils in the outside pump house 
at correct temperatures. No steam is wasted. In other forms 
this inexpensive regulator is used for wash tanks and 
process equipment. Ask for Catalog Nos. 250. and 550. 


183 


SARCO 87 STEAM TRAP CONTROL 


SARCO INC, 
Represented in Principal Cities 5 
Empire State Building, New York 1, N.Y. 


SARCO CANADA, LTP., TORONTO 5, ONTARIO. 
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PREFERRED CHOICE FOR TROUBLE-FRE 
SERVICE, MINIMUM MAINTENANCE COSTS! 


LOOK AT THE ECONOMY HERE! 


Eliminate the usual additional 
union and nipple on either out- 
let or inlet end of the line! 


Double Extra Heavy 
Hot Forged Steel 
SWING CHECK VALVES 


Pipe union type, especially adapted for high temperatures, 
extreme high pressure service, corrosive and acid conditions. 
Designed for perfect freedom of movement, with 100% 
opening. Stainless steel flapper and assembly, forged steel 
integral seat. 


600-Ibs. Working Steam Pressure 
1500-Ibs. Oil, Water or Gas 
Tested to 4000-lbs. NSHP 


write for your copy of Bulletin 10-A 


CATAWISSA VALVE & FITTINGS CO. 
CATAWISSA, PA. 


HOT FORGED STAINLESS 
STEEL STEEL 


UNIONS 


206 Mill St. - 


Refrigerated Trucks @ 
Loading Frozen 
Foods at Seabrook 
Farms—Deerfield 

Packing Corp. 


Seabrook Farms—Deerfield Packing Corp. are breaks 
ing all records for quick-freezing foods at their 
gigantic plant near Bridgeton, N. J. They are proc- 
essing as much as a million pounds of vegetables 
rand fruits a day, 85% of which are promptly frozen. 


The Great Plant at Bridgeton, N.J., 


as Seen From the Air 


Their precooling, quick-freezing and cold storage 
M™ operations are all handled with Frick Refrigeration. 
= Storage capacity is over 50 million pounds, Twelve 
Mea big Frick ammonia compressors, driven by motors 
totalling 3825 horsepower, carry the cooling load with 
dependability. 


DEPENDABLE REFRIGERATION SINCE REFRIGERATION SINCE 


RICK 


WAYNESBORO, PENNA. 


Six of the Nine Big Frick 4-Cyl. 
Ammonia Compressors 
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Power News 
(Continued from page 132) 


unless some existing power plant, or 
group of plants, will drop present loads 
to take on the RDB plan—-a solution 
outside the realm of economic and 
political practicality. 

The wind-tunnel construction —pro- 
gram, a part of so-called Unitary Plan, 
was worked out in 1945 by National 
Advisory Committee for Aeronautics, in 
cooperation with armed forces and air- 
craft manufacturing industry. Little 
has been done since, though foreign 
countries, including Russia, are known 
to be plunging ahead with supersonic 
research. 


UNITARY-PLAN PROGRAMS 


Details of Unitary Plan still are 
guarded, but its general outlines are 
revealed in various official documents, 
including the recent Air Policy Com- 
mission (Finletter) Report. Accord- 
ing to this account, the plan includes 
three separate research programs, each 
calling for supersonic wind-tunnel con- 
struction. These programs provide for: 
(1) 16 “small tunnels” to be built at 
“universities and other educational in- 
stitutions” throughout the country (2) a 
new national supersonic research center, 
to be operated by NACA, with a 
“number of supersonic wind tunnels, 
somewhat larger than those already in 
existence” and (3) another new center, 
under the U. S. Air Forces, which will 
require, among other things, a 40-ft 
square wind tunnel, costing an esti- 
mated $140,000.000 and consuming 
500,000 hp of energy. 

Though it has found sufficient power 
for none of these programs, RDB. 
which is charged with supply problems 
of Unitary Plan, is most concerned 
over the last two. Both call for tunnels 
larger than any now in existence. 

What this means in the way of elec- 
tric power is further outlined by op- 
erating experience at the largest exist- 
ing supersonic wind tunnel, in NACA’s 
Aircraft Propulsion Research Labora- 
tory in Cleveland. This facility—a 
mere 6 x 8-ft passage—requires 100, 
000 hp for operation. NACA has often 
complained of inability to obtain power 
in such proportions except at sporadic 
intervals. 

Unitary Planners have 
that the electric utility companies need 
every piece of new equipment they can 
lay hands on for the next several years 
to meet their own expanding power 
demands. For this reason Unitary has 
abandoned hope of getting help from 


concluded 


POWER ® April 1948 


Ba 7. | 
VALVES ARE THE ENGINEER’! 
| 
4 World’s Largest Quick-freezer Uses | 
ti 
| 


Here’s a switchboard designed so that 
itcan grow with you. 

That’s right. Trumbull switch- 
boards may be expanded easily and 
economically to meet your electrical 
requirements. Standard panels of 
modular switching units permit flexi- 
bility in arrangement, ease of installa- 
tion and expansion. 

Trumbull Front-operated Inter- 
locking (F.O.I.) Switchboard units 
are the culmination of 48 years ex- 


lt grows on you! 


perience in designing and manufac- 
turing all kinds of electrical control 
equipment. They are of Class A fu- 
sible construction . . . built for low- 
cost operation and long life. 
Equally flexible in arrangement 
are Trumbull Automatic Thermal Cir- 
cuit Breakers (Type AT) for use in 
unit switchboard construction. Com- 
pact and safe, they assure continuous 
duty (service promptly restored after 
clearing harmful overloads). 


Trumbull engineering “know-how” 
has combined the principles of unit 
construction and flexible arrangement 
to provide a coordinated switchboard 
assembly that can be tailored to fit 
your present and future electrical dis- 
tribution needs. 

For latest bulletins write to: THE 
TRUMBULL ELECTRIC MANUFACTUR- 
INGCOo., Plainville,Conn. Other 
factories and offices throughout the 
United States. Foreign representation. 


TRUMBULL(T) ELECTRIC 


x 
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HOW 
STRONG? 


is a 
Welding Fitting 


working 
fittings pressures 


GET THIS BOOK 


Allowable Working Pressures: This book of 
pressure tables is a real working tool. Covers 
Tube-Turn welding fittings in all sizes, all 
weights, and all regularly manufactured 
materials, for Power, Oil 
and Chemical Process, 
District Heating, Gas, Re- 
frigeration, and Hydraulic 
Piping. Mail the coupon. 


TUBE-TU RN Tuse-Turn—T. M. 
Reg. U.S. Pat. Of. 
WELDING FITTINGS AND FLANGES 


District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Tube Turns, Inc., Dept. 4204, Louisville 1, Kentucky 
send “Allowable Working Pressures’’ 
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industry or for utilizing any scarce 
steam-generating equipment. At any 
rate, power needs of the wind tunnels, 
which will probably not be running 
around-the-clock, would more easily be 
met by hydroelectric generating facili- 
ties that could store water during 
nonoperating hours. 

No existing federal hydroelectric 
project has been found to meet the 
wind-tunnel power requirement. Fed- 
eral development agencies have told 
Unitary Planners that their big plants, 
both in existence and under construc- 
tion, have already been assigned all the 
loads they can carry. This would rule 
out, for the present at least, location 
of the big wind-tunnel projects in 
Columbia River Basin area, at Hoover 
Dam, at Reclamation Bureau’s Central 
Valley Project in California—in fact, 
at any site already under development. 

Anyhow, only one single develop- 
ment among these projects—Grand 
Coulee’s power plant—could provide 
sufficient energy. About half built now, 
the Coulee plant will have an ultimate 
power installation of 1,974,000 kw. 
But Columbia Basin industries and resi- 
dential users are snapping up Coulee 
power as fast as it becomes available. 

This leaves as the only likely alter- 
native: development of hydro plants at 
some unexploited site. With some 70 
to 80 millions kw of hydroelectric 
energy still untapped in U. S. streams 
(according to Federal Power Commis- 
sion estimates) such plants might be 
built in several sections of the country. 
Most obvious choice would be made 
from locations already studied for 
power development by the government. 
Such sites include several in Missouri 
River Basin, on upper Colorado 
River, Arkansas River, and Savannah, 
Roanoke and other Southeastern rivers. 

With Congressional authorization and 
appropriations, such plants might be 
completed within four to five years, if 
construction were pushed on an emer- 
gency basis. This would fit the Unitary 
Plan schedule, since it is estimated 
that construction of a supersonic wind 
tunnel requires about four years. 

Appropriation requests of the mili- 
tary establishment and NACA contain 
no funds for any portion of the Unitary 
Plan for fiscal 1949, 


Federal Power Commission has author- 
ized East Tennessee Natural Gas Co to 
construct, operate and maintain facilities 
to provide natural-gas service to Chatta- 
nooga and Knoxville, Tenn., and in com- 
munities in area commonly designated as 
Middle and East Tenn. Overall capital 
cost of project has been estimated at 
$11,470,592. 


correct with 


“SILENT CHECI 


“VA LVE 


Used and specified on hundreds 
of new buildings—and installed 
on thousands of old buildings to 
prevent costly “Water Hammer” 
—the Williams-Hager Flanged 
Silent Check Valve will solve 
your problem, too! Write for new 
technical bulletin. 


THE WILLIAMS GAUGE CO. 


Pump Valves. . 
Cocks... Steam Traps... 


. Water Gauges . . . Gauge 
Pump Governors 
Feed Water Regulators... Water Columns 


2055 PENNSYLVANIA AVE. - PITTSBURGH (12), PA. 
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Clean Your Condenser Tubes Quick 


ANKORITE M & A RUBBER 
Furnished in the following sizes: 
3/4" —16 BWG 


4"-18BWG 1"—18 BWG_— 


ANKORITE DUCK and RUBBER TYPE 


~ Some Engineers prefer this type of plug. We 
have them in all tube sizes. Made from 
coarse duck to give best scraping = 


strong 


ANCHOR RAPID CONDENSER TUBE CLEANING GUN > 
forces the plugs through the tube. At the rear 
of the condenser a canvas backstop is hung © 
so the plugs are recovered for further use. 
Plugs may be used over and over again. The | 
$i use of Ankorite plugs provides the most 
efficient and economical means known to 
keep condensers in efficient operation. Write 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


BRANCH OFFICES 


Gay & Lombard Streets . . . . . . Baltimore 2, Maryland 
150 Causeway... Boston 14, Massachusetts 
Andrews Building... + Buffalo 2, New York 
Rockefeller Building... ...... . . Cleveland 13, Ohio 
900 South Wabash Avenue... .. . . . Chicago 5, Illinois 


174 North Cassingham Road . . . . . . . Columbus 9, Ohio, 


4 West 7th Street. . . . « Cincinnati 2, Ohio 
642 Beaubien Street... .... . . Detroit 26, Michigan 
Washington Avenue ...... . . . Houston 2, Texas 

Mateo Street. ....... Los Angeles 21, California 


903 East Kilbourn Avenue ... .°*. Milwaukee 2, Wisconsin 
418 Common Street... ... . New Orleans 4, Louisiana 
100 6th Avenue ......... . New York 13, New York 
401 North Broad Street . . . . Philadelphia 8, Pennsylvania 
405 Penn Avenue... .. . . Pittsburgh 22, Pennsylvania 


. Terminal Sales Building . ... . . ... Pertland 5, Oregon 
: 156 Seuvth Park . . San Francisco 7, California 


2207 Ist Avenue South ...... . Seattle 4, Washington 
1407 Pine Street ...... «++ + « Ste Louis 3, Missouri 
921 South Richmond Street ...... . Tulsa, Oklahoma 


‘ 
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WATCH FOR 
ELECTRICAL PROTECTIVE DEVICES 


A 16-page Special Section 


Covering: Construction and application of fuses, circuit breakers, 
——— magnetic tripping devices to circuits operating at voltages 
up . 


JUNE POWER 


SIGHT GLASSES, OIL CUP AND 


CORNING GAUGE GLASSES, Than Meet Regucrements 


LUBRICATOR GLASSES Wore 


For trouble-free service, always 
specify Corning products when 
you need gauge glasses, sight 
glasses, oil cup and lubricator 
glasses. Made to exacting stand- 
ards and tested for pressure and 
temperature shock, you can be 
sure that the product you select 
will stand up. 


Gauge Glasses: Pyrex and Corninc 
brand tubular gauge glasses and Macbeth 
brand flat gauge glasses provide good vis- 
ibility over prolonged periods, and even 
under severe conditions. 


Sight Glasses: Pyrex brand sight glasses 
are made especially for ovens, absorption 
columns, reaction kettles, furnaces, pres- 
sure vessels, stills and tanks of any kind 
where safe, internal visibility is necessary. 


Oil Cup and Lubricator Glasses: Pyrex 
and Corninc brand products give you visi- 
bility plus long life, 


peor” 


CORNING GLASS WORKS, CORNING,N.Y. 
SALES OFFICES: NEW YORK, CHICAGO, SAN FRANCISCO 


PYREX GAUGE GLASSES 
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D D Moffat, vice-president of Kennecoti 
Copper Corp, disclosed recently that work 
is nearing completion on a new $12,000,000 
power-generating plant near the company’s 
Magna, Utah, mill. Largest single addition 
to the corporation’s facilities in recent 
years, the project was started in Feb 1942. 
Slow delivery of equipment has delayed 
completion for almost six years. 

Latest addition, consisting of two 25,000- 
kw turbine-generators and another boiler 
with auxiliary equipment, is complete ex- 
cept for installation of coal-burning equip- 
ment, expected early next fall, to serve 
the third boiler. 

The completed plant has an installed 
generator capacity of 100,000 kw or 135,000 
hp and is one of the largest industrially 
owned power stations in the West. Gen- 
erating equipment consists of one 50,000-kw 
generator, which went into operation in 
1944, and the two 25,000-kw generators. 
The largest unit and one smaller unit will 
be used regularly while the other small 
unit will be for standby use. The plant 
has its own coal pulverizers, boilers that 
can burn either coal or natural gas, con- 
densers and auxiliary equipment. 

This plant was built to furnish electrical 
power to the company’s open-pit mine at 
Bingham, the new Copperton electrified 
rail line and the Arthur and Magna mills. 


Timken-Detroit Axel Co has acquired 
stoker div of Link-Belt Co of Chicago. 


Selenium Corp of America, an affiliate 
of Vickers Inc, of Detroit, Mich., and a 
unit of Sperry Corp, has been voluntarily 
dissolved Dec 31, 1947. The company is 
succeeded by Vickers Electric Div, Vickers 
Inc, 2160 E Imperial Highway, El Segundo, 
Calif. 


German Roman Catholic Orphan 
Home, 564 Dodge St, Buffalo, has filed 
with the city clerk a plan for a $40,000 
boilerhouse. The new building will re- 
place a boilerhouse that is below street 
level and at least 75 years old. 


Federal Power Commission has author- 
ized Northern Natural Gas Co to construct 
facilities.to enable it to deliver natural gas 
to Iowa Electric Light & Power Co for 
resale and distribution in: Marshalltown, 
Colo., and State Center, Iowa. 


Crucible Steel Co, Midland, Pa., has 
awarded an $800,000 contratt for modern- 
izing the steam supply with installation 
of two new boilers. Two Babcock & Wilcox 
steam generators, each capable of a peak 
capacity of 100,000 lb of steam at 200-psi 
gage and 500 F total temperature, will be 
installed, equipped to burn pulverized coal, 
with provisions for future burning of blast- 
furnace gas. 


Booklet, entitled Paints for Exterior Ma- 
sonry Walls, by C Sentel, gives complete 
data on relative durability and performance 
of four general classes of masonry- paints. 
This 19-page booklet consists of six*thap- 
ters and is illustrated with 15 half-tones. 
one chart and four tables. Booklet No. BMS 
110 is available from Superintendent of 
Documents, U. S. Government Printing O/- 
fice, Washington 25, D..C., at 15¢ per copy. 
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The staggering cost of BTU’S dissipated in 
your plant every day, every night, is a real 
headache if you're trying to cut costs. (And 
who isn’t!) Waste occurs whenever and wher- 
ever inefficient insulation—or vo insulation— 
gives heat energy an excuse to “pass out”. 
Industry picks up the check for these escapades 
—and it isn’t hay! 

CAREY'S THE DOCTOR ...On call, 24 hours a 
day, with COMPLETE INSULATION SERV- 
ICE to help diagnose causes of chronic heat 
dissipation in your plant...to administer a 
sure cure. CAREY offers complete industrial 


right! 


insulation engineering facilities, built up by 
over 75 years of serving industry. Those 
facilities are doubly valuable because they are 
backed up by: 


1. engineering know-how gained from 
countless actual experiences on industrial 
insulation jobs of all sizes and shapes. 


2.a complete line of industrial insulation 
materials 


ROCK WOOL—MAGNESIA— ASBESTOS 


3. materials strategically warehoused from 
coast to coast. 


ALL OF THIS IS AVAILABLE to help you in any Write for your free copy of “Heat Insu- 
way... from an insulation survey to a com- lation For Industry.” This helpful booklet is 
plete installation. Take advantage of it! Mean- an excellent guide to selection of industrial 


while you'll want to... 


insulation—contains specifications and tables 
you'll want to keep handy. For your free copy 
address your request to Dept. PO-4. 


home and industry ROCK WOOL 


Ca. 
4 7 MAGNESIA 
THE PHILIP CAREY ‘MANUF, Co., CINCINNATI 15, OHIO ASBESTOS 
in Canada: The Philip Carey Co., Ltd., Pipe Coverings * Sheets © Blocks 
1557 MacKay Street, Montreal 25, P. Q. Batts © Papers © Air-Cell 
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Self-Setting 
PACKING 


Q-P Self-Setting Packing has demonstrated its 
superiority under the most difficult conditions 
on land and sea and can be depended on 
to meet requirements for high maintenance 
economy. It is the ideal packing for super- 
heated steam, saturated steam, hot and cold 
water, ammonia, fuel oil, compressed air, 
gases and acids and other operating conditions. 
(For Valves, Turbines, Diesels, Expansion 
Joints, Hydraulic Equipment, etc.). . 


THE Q-P MANUFACTURING COMPANY 


NEEDHAM HEIGHTS 94, MASS. 
Sales Representatives in Leading Cities from Coast to Ceast 


Outline your Packing Problems 
and Let us show you what 
“Q-P” Self Setting Packing can 
do for you. 


CONSTANT CHECK | ON 


RICHARDSON AUTOMATIC COAL SCALE 


SPOTS fuel 


losses... 


One of two Rich- 
ardson Automatic, 
Stationary, Floor- 
Mounted Scales 
supplied complete 
with bunker gate 
and distributor 
spout to feed stok- 
ers. Scale accessible 
on all four sides. 


Install a Richardson Coal-Weighing System and you have continuous 
readings of consumption—at a glance—which show the efficiency of your 
boilers. By weighing and recording every pound of coal burned individ- 
ually by each boiler on the line, you can compare evaporation rates and 
k.w.h. output; tell which boiler is not “delivering” its quota of steam. 

The Richardson complete bunker-to-boiler weighing and coal feeding 
system is adaptable to the space and needs of large and small plants. 
Richardson Coal Scales are built for floor-mounting, in both portable and 
stationary models mounted at their mid-section, or as elongated con- 
veyor-scale units. 


Don’t chance costly coal consumption. Keep your records straight— 


by weight! Write for Bulletin No. 1143. 
SCALE COMPANY, Clifton, N. J. 


RI C H A R D $ 0 N ATLANTA + BOSTON + BUFFALO + CHICAGO » MINNEAPOLIS - WICHITA 


NEW YORK - OMAHA + PHILADELPHIA + SAN FRANCISCO + DETROIT +*PITTSBURGH » MONTREAL - TORONTO 


@ 3998 


170 (258c) 


Bureau of Reclamation asked for bids 
in mid-February on the multiple-purpose 
Hungry Horse Dam. A 300,000-kw power 
plant will be an integral part of the proj- 
ect. Bids on the structure, slated to be 
the fourth largest concrete dam in the 
world, will be opened on the site April 1. 
Specifications call for construction of a 
dam 2115 ft long, with a maximum height 
of 520 ft. Only larger dams are Grand 
Coulee, Shasta and Hoover. 

The bureau already has advertised for 
bids for manufacture of four 75,000-kw 
generators and four 105,100-hp hydro- 
turbines for the Hungry Horse power plant. 
It has tentatively scheduled installation of 
the generating units for June and Oct 
1952, Feb and June 1953. Partial storage 
in the reservoir, which will have a capacity 
of 3.5 million acre-ft, is planned to catch 
the spring runoff in 1952. 

Operation of Hungry Horse power plant 
will be integrated with Bonneville Power 
Administration system and other North- 
west Power. Pool facilities, Reclamation 
spokesmen said. They also asserted that 
the project would increase “by 334,000 kw 
the firm power capacities” of existing 
downstream power plats at Kerr Dam 
and Thompson Falls, Mont., and at Grand 
Coulee, Rock Island and Bonneville dams. 
Ultimately, they added, it would also boost 
by 477,000 kw firm capacities of down- 
stream plants yet to be developed in Co- 
lumbia River system. 


Montana Power Co’s plans to install a 
second 56,000-kw generating unit in its 
Kerr hydroelectric plant were approved 
recently by Federal Power Commission. 
The company expects to complete the addi- 
tion by Jan 1949. In its application for 
amendment of federal license for the Kerr 
plant, the company reported that it would 
soon need the additional capacity to meet 
load growth and to provide more flexible 
plant operation. New unit will increase 
average annual output by 353,000,000 kwhr 
and ccritical-year output by 217,000,000 
kwhr. The plant is located on Flathead 
Lake and River at Polson, Mont. 


Facilities to increase capacity of natural- 
gas pipeline systems in the U. S. by over 
one and a quarter billion cubic feet daily 
were authorized by Federal Power Com- 
mission during six months’ period between 
July 1 and Dec 31, 1947, Chairman Nelson 
Lee Smith announced recently. Estimated 
cost of these facilities was $303,218,392, 
which includes purchase cost of Big and 
Little Big Inch war-emergency oil pipe- 
lines by Texas Eastern Transmission for 
natural-gas transmission operations. A 
total of $277,294,689 of the $303,218,392 
was for projects that cost $700,000 or more, 
They were planned to benefit nearly 49 
major cities and numerous smaller com- 
munities in 15 states in all sections of the 
country and in District of Columbia. These 
projects were intended to add at least 
1,262,200,000 cubic feet daily to aggregate 
capacity of the systems involved. 


MagniLastic Div of Cook Electric Co, 
Chicago, has announced a price decrease 
of 15%, effective Feb 1, 1948, in its Magni- 
Lastic packless expansion joints in the 
55, 150 and 400 series. 
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Benjamin F. Shaw Company is qualified 
to pre-fabricate and erect piping—any 
lace in the United States and Canada. 
KNOWN SINCE 


3 
FOR HIGH 
QUALITY 


BENJAMIN F. SHAW COMPANY - 2ND & LOMBARD STS. » WILMINGTON, DELAWARE 


POWER ® Apri! 1948 


NEEDS 

. 
e 
pre- fabrication ‘ustallation 
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All working parts remove with 


Aa 


Simple mechanism provides 
high operating efficiency 


power is costly and scarce. 


choice of pressures — simply by 
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These are features of design appreciated by the 
maintenance man in saving man-hours when man- 


Hoffman Bucket Traps are adjustable to a wide 


seats. Available for steam pressures up to 200 lbs. 
—capacities to 4450 lbs. of water per hour. 


HOFFMAN 


FOR STEAM SERVICE 


HOFFMAN SPECIALTY CO., 1001 YORK ST., DEPT. P-4, INDIANAPOLIS 7, IND. 
Mokers of Valves, Traps, Vacuum and Condensation Pumps, Forced Hot Water Heating Systems. 


DRAINING STORAGE 
WATER HEATER 


Hoffman Inverted Bucket Traps for steam 
service are easily inspected, cleaned and serv- 
iced by merely removing the cover assembly. 


All that is necessary is to take out the bolts, lift up the cover, and 
all working parts are right in your hand. To drain trap body, 
simply remove bottom plug. Easy as A+ B-C. 


Send today for 
your copy of the 
new Hoffman Series 
600 Bulletin. 


changing valve 


cover for QUICK INSPECTION 


Lonpon: Prompted by encouraging results 
of its first experiments with gas-turbine 
propulsion, the British Navy will extend 
the scope of this project. 

Last summer, the Admiralty revealed 
that a screw-propelling gas turbine had 
been installed in a light motor gunboat 
for experimental purposes. The engine is 
a Metropolitan-Vickers Gatric design. Re- 
cently, Vice-Admiral D C Ford, engineer- 
in-chief of the Fleet, announced that the 
engine had chalked up more than 55 hr 
of running at sea, during which some 3000 
tons of moist salt air had been compressed 
and released into the red-hot combustion 
chambers of the engine, which had been 
found to be still in good condition. It was 
expected that salt deposits would foul 
blades of the compressor and that there 
would have been a considerable lowering 
of power output. In fact, power loss was 
less than was expected and, when the 
engine was opened up at the Metrovick 
works, there was less salt than had been 
anticipated. 

It is now planned to install larger gas- 
turbine engines in a 1400-ton frigate and 
also in a larger gunboat. 

Advantages are greater power in less 
space from a given weight of plant and 
(less important to the Navy) fuel economy. 
Possibly greater speeds and reduced main- 
tenance are still to be convincingly demon- 
strated, but it is believed that such a power 
plant micht possibly have a total life of 
100,000 hr at sea. 


Moscow, Russia: Operating on a head of 
nearly 1300 ft, the first vertical (Pelton) 
turbine at Khramges, the USSR’S greatest 
high fall hydroelectric station, in Soviet 
Georgia went into service Dec 1947. Two 
additional units for this project are being 
erected in this major projection of the 
current Five-Year Plan. Water supply to 
operate Khramges comes from what is 
described as the USSR’s largest high 
mountain artificial reservoir created by 
erection of a dam at an elevation of 5000 
ft across headwaters of Khram River, a 
small tributary of the Kura that rises in 
what had once been a large mountain lake. 
The dam restores the ancient eroded lake. 

Formed of huge boulders, the dam de- 
livers water into a reinforced-concrete tun- 
nel, bored four miles through the moun- 
tains, the longest such tunnel in the coun- 
try. From the tunnel end, three reinforced 
metal penstocks, 6 ft in dia and tested at 
a pressure of 900 psi, lead water a quarter 
mile down mountain to the plant. 


Paris, France: Some doubt may remain as 
to how much American electrical equip- 
ment is going to be available under the 
Marshall Plan, but the French are going 
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BURNER 
Lives you 
more heat 


POWER April 1948 


Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 


! he straight gas or combination gas-oil — we utilize the energy 


of the fuel under pressure to drive the burner fan and deliver 
air in the proper proportion to the fuel flow. This exclusive 
“pinwheel action” mechanically mixes fuel and air in 
exactly the right proportions for truly radiant, non-luminous 
heat. 


The result is uniform temperature everywhere in the com- 


bustion chamber — no drifting “thot spots” — and com- 
plete combustion under all conditions. That’s why you can 
release more heat into your present furnace — why in new 
installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 
and New Installations 


° FANMIX can easily be operated with your present fur-_ 
fi ro m £ as 0 r 0 1 } nace and stack, requiring only minor changes in other equip- 
ment. Or if you’re planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 


creates its own forced draft and 
takes smaller pipe sizes. Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 
installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re- 
quirements, providing complete 
control over heat pattern and com- 
bustion . . . Learn more about how 
“pinwheel action” can step up 
your boiler performance to peak 
efficiency and economy — as it is 
doing throughout industry. Send 
for Bulletin 410-5. Coppus Engi- 
neering Corporation, Worcester 2, 
Mass. Sales Offices in THOMAS’ 
REGISTER. Other Coppus “Blue 
Ribbon” Products in BEST’S 
SAFETY DIRECTORY, CHEMICAL 
ENGINEERING CATALOG, and 
WEFINERY CATALOG. 


COPPUS ENGINEERING CORP. 


164 Park Ave. 
Worcester 2, Mass. 


Please send Bulletin 410-5 to: 


ol 
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ahead full speed in launching their new 
construction program. Work projects have 
been opened on nearly all the planned 
hydro sites—representing a final capacity 
of 11.5 billion kwhr annually, or as much 
as France’s total prewar hydro output. 
Steam installations totaling 2,150,000 kw 
are under construction. 

Most of these projects represent work 
requiring several years more for comple- 
tion. At Genessiat dam on the upper 
Rhone, however, the first two groups will 
begin to turn at the end of this month. 
These will provide 800 million kwhr annu- 
ally, to be boosted later in the year to 1.4 
billion kwhr by two additional groups. 

Toward end of the year first group of the 
| new Gennevilliers power plant near Paris, 

built of American equipment installed 

with U. S. technical guidance, should add 
100,000 kw to the city’s capacity. 


New Deru, Inpta: One of the largest 
thermal power-generating stations in the 
| East is now under construction at Sindhri, 
in Bihar Province. But its installed capac- 
ity of 80,000 kw is not intended to indus- 
trialize an undeveloped area. Instead, it 
will supply power for the huge government 
ammonium-sulphate _ fertilizer process, 
which by 1951 is scheduled to produce at 
rate of 350,000 tons a year. The entire 
factory is being built to specifications of 
Chemical Construction Co, New York. 


‘OFFERS ALL THESE ADVANTAGES | 


A good strainer protects your equipment and pipelines. 
Yarway gives you a better strainer to “police your pipelines”. 


@ FIRST—The Screen is a high-grade woven monel wire 
basket that catches solids, lets condensate, oil or other 
fluids flow freely. Perforated screens if desired. ie 


e SECOND—Screen cap is made with straight thread, machined a 
face and spark plug gasket, insuring tight joint. Screen 4 


New Deut, Inpia: Disheartened by long 
delays involved in ordering heavy hydro- 
electric equipment from American and 
British concerns, the Indian government 
is surveying possibilities of placing with 


comes out with cap for easy cleaning... automatically fer 
aligns whee replaced. a | equipment needed in the major multipur- 
_ | pose river control projects planned in 

@ THIRD—Iron and steel bodies are cadmium-plated for —_|_ various parts of the country. 
protection against corrosion and for better appearance. = = —_—=sRRepresentatives of important suppliers 
@ FOURTH—Available in six sizes, from 4” to 2” for | 


in the case of heavy generating sets that 
| India will require, and in some cases an 


e FIFTH—Reasonably priced. even longer wait may be necessary. 
The situation is far from urgent, how- 


» SIXTH—Stocked and sold by 150 Mill Supply Houses. i ever, for the projects where the equipment 
Hundreds of thousands already in use. See your local | will be needed have hardly progressed be- 
dealer or write for Bulletin S-201. - | yond survey and blueprint stage. Three 


main projects are (1) Damodar Valley, ten 


| 
multipurpose dams with a total generating 
YAR N ALL-WARI NG COMPANY : | capacity of 300,000 kw (2) Kosi River Dam 
100 MERMAID AVENUE PHILADELPHIA 18, PA. | in Nepal with an ultimate 1,000,000 kw 
| possible (3) Mahanadi River project in 
| Orissa, 350,000 kw. Preliminary excava- 
tion has started at the last named. 

It is understood that the Czech firms ap- 
| proached so far are hesitant about han- 
| dling contracts of such magnitude, and 
| further that the question of arranging 


pressures to 600 lbs. 


some trade balancing in payment has yet 
to be suitably solved. 


Mysore, Inp1aA: Regular operation of the 
first units to be installed at Jog Falls gen- 
_ erating station began early in Feb when 
| 24,000 kw was made available to the My- 
sore Iron & Steel Works. Two 12,000-kw 
sets have been installed and tested, while 
work is going ahead on erection of two 
more, which are slated for operation by 
mid-year. Shortage of materials and trans- 
portation difficulties have delayed the proj- 
ect, which ultimately will have an installed 
| capacity of 200,000 kw. 


STRAINERS 


Police the Pipelines’ 
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The “Angle” You Can’t See 
in Power Piping 


The “angle” in power piping that can’t be measured with 
any mechanical device is the way metals react under extreme 
temperatures, pressures and other unusual conditions. 

Here at Kellogg a complete staff, headed by some of 
America’s foremost metallurgists, carries on endless research 
into the peculiarities of metals—probing for answers to 
problems that mean millions of dollars to industry. 

Among some of the contributions made by the Kellogg 
Metallurgical Laboratory are: measures to prevent “graph- 
itization”—special heat treating methods—establishment of 
high temperature creep characteristics of metals. In addi- 
tion, a new method was recently announced for producing 
alloys with performance characteristics that surpass all pre- 
vious standards at sustained ultra-high temperatures. 

It’s extra knowledge and extra care like this that accounts 
for the extra quality in a Kellogg job—another reason why 
so many of the world’s top industries turn to Kellogg when 
perfection is all-important. 


A SUBSIDIARY OF PULLMAN INC. 


JERSEY CITY 
HOUSTON 


NEW YORK ° 
TULSA 


BUFFALO e 
TORONTO 


LOS ANGELES 
LONDON «+ PARIS 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS...IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


Metallurgical Research con- 


ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field. 


Unique Technical Backing of 
an extensive organization 
with an international rep- 
utation in both process and 
fabrication engineering. 
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Complete Facilities for the 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers. 


Quality Control embracing 
the constant application of 
the most advanced inspec- 
tion methods, both visual 
and non-destructive. 


On-Time Delivery made pos- 
sible by a flexible plan- 
ning group authorized to 
re-route work to meet 
promised dates. 


Top Welding Performance 
assured by specially de- 
signed equipment and 
exclusive employment of 
master operators. 
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APPOINTMENTS 


SUPERIOR 


_GENERATORS 


7 Timken Roller Bearing Co has an- 

nounced five bearing div organizational 

-_ changes: (1) Blair Glenn has been pro- 

1) AT A Sac moted to assistant factory manager of Can- 

ton bearing div. (2) Henry Tobey has 

F 0 R Y 0 U ] been made general superintendent of Can- 

« ton bearing factory, succeeding Glenn. 

; : (3) Fred Barnard has been appointed 
Write for your copy of the Canton bearing factory metallurgist, suc- 
7 L E 4 I 34 L E ceeding Tobey. (4) Joseph Selby has be- 

= —, assistant Canton bearing factory 
metallurgist, succeeding Barnard. (5) 

COUPLING Russell P Fowler has been made superin- 

C AT A LOG tendent of Bucyrus bearing factory, where 

5 operations are scheduled to begin early 

this spring. William A Fowler, general 
manager of Columbus plant, retired Jan 

31 after 38 years with the company. L D 

Gable became general manager. Pardee H 

Frank, service manager, retired Feb. 1 after 

27 years of service. Elmer Anderson suc- 

ceeds him as service manager. 


Fully automatic with any 
grade of oil. 17 sizes from 20 USE ON 
to 500 b.h.p. for pressures up 


to 200 p.s.i. Require no expen- | You will want to 


sive chimney, supply their own | Yuta book 


induced draft. 80% thermal ef- | hand. You'll 
also learn why 


SHOW 
COUPLING 

TO Bernard Lester, assistant manager, head- 
quarters, industrial sales dept, Westing- 
house Electric Corp, has retired. 


Allis-Chalmers Mfg Co has named E H 
Horstman chief engineer and Hans P 
Dahlstrand director of engineering of 


ficiency guaranteed. Write to- | Lovejoy _ Flexible el steam turbine dept. Horstman assumes com- 
Couplings cost less - plete charge of steam-turbine engineering. 
day for catalog 101. to install and cut power transmission costs. George H Carden has been made manager 
‘ 7 . Send for your free copy today. of Allis-Chalmers Baltimore district office 

ior Combustion Ind Inc. 
Super ustries, LOVEJOY FLEXIBLE COUPLING COMPANY and T G Smith has been named resident 


Executive Olfices: Times Bidg.. Times Sq..N.Y. Also Lovejoy Variable Speed Controls Rolf, an assistant secretary of Allis- 


representative at Beaumont, Texas. A F 


5070 West Lake St. Chicago 44, Illinois Chalmers for more than 25 years and as- 


sociated with the firm’s New York district 
office for nearly 45 years, has retired. L E 
Bogen and Nathan Wilkinson, two veter- 
ans with over 40 years of service, have re- 
tired. James M White, vice-president in 
charge of manufacturing at Allis-Chalmers, 
Milwaukee, Wis., has announced his resig- 
nation effective Jan 17, but will remain in 


STOPS LEAKS an advisory capacity to President Walter 


Geist for next six months. 


PREVENTS: SCORING Four major appointments in control divi- 


LONG LIVED sions of General Electric Co’s apparatus 
“ dept have been announced: M H Blesh has 
been named manager of manufacturing, C 
B. Bradish, manager of engineering, and 
E A Green, manager of sales. Thomas I 
Hage has been made accountant for the 
control divisions. J L Kerr and L E New- 
man have been appointed manager and 


... the 
UNIVERSAL 
PACKING 


ALLPAX .. . the packing that packs all . . . eliminates packing waste and saves 
time and labor in packing. When worn so that the gland is taken up entirely, it 
is not necessary to replace with new packing . . . simply back off the gland and 


add a sufficient amount to fill the stuffing box. This feature of ALLPAX means assistant manager, respectively, of turbine 
economy in the use of ALLPAX as there is no waste, all of the packing being sales div at River Works, Lynn, Mass. K M 
effective. Furthermore, the repacking job is faster and easier. Holt and W W Kuyper have become divi- 
sions engineer and assistant divisions engi- ae 
ALLPAX maintains its resiliency over long periods of service, conditions itself to neer in turbine, generator and gear engi- 
a glassy, non-scratching surface and is guaranteed not to score the shaft. neering divisions at Lynn. E N Twogood 
has been appointed a division engineer in 
All the advantages are in a packing that is recommended for hot or cold gear engineering div, L P Shildneck in e 
liquids or gases, and is available for all sizes and shapes of stuffing boxes. Try generator engineering div, A D Somes in “i 
ALLPAX and see for yourself. turbine engineering div, and S N Hedman 
in auxiliary turbine engineering div (Fitch- 
Your distributor can supply you. burg, Mass., plant). 


General Electric Co announces organiza- 
tion of six divisions in small and medium 


THE ALLPAX co INC motor divisions—administrative, general 
e 


sales, product sales, product engineering, 

EW product manufacturing and accounting. 
MAMARONECK, N YORK Eleven men are involved in organization of 
(Continued on page 182) 
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copies of latest trade catalogs. 


NEW PRODUCTS & MATERIALS 


See pages 118-122, 154-162 


Safety and Relief Valve.......... page 118 
Current Transformer ............ page 118 
page 118 
Portable Ventilator .............. page 118 
Dual Fuel Attachment............ page 118 
Welding Electrode .............. page 120 
Switch page 120 
High-Current Contactors ......... page 120 
Freon Compressor .............. page 120 
ree page 122 
page 122 
Motor-Starting Switch ........... page 122 
Protective Coating .............. page 122 
Vibrating Grizzly Feeder.......... page 122 
page 122 
Fluorescent Fixture .............. page 122 
Lightweight Puller .............. page 154 
Oil-Burner Control .............. page 154 
Twin-Barrel Lifter .............. page 156 
page 156 
Welding Electrode .............. page 156 
page 158 
Engine-Generator Set ........... page 158 
Unbreakable Oiler .............. page 160 
Welding Electrode .............. page 156 
Conveyor Elevator .............. page 160 
page 162 
Refractory Coating .............. page 162 
page 162 
Welding Electrode .............. page 162 


MANUFACTURERS’ BULLETINS 


See pages 176b-180 


Boilers and Auxiliaries.......... page 176b 


Maintenance Materials ......... page 176b 
Moterials Handling ............ page 176b 
Mechanical Transmission ........ page 176b 
Piping, Fittings, 

Valves and Specialties........ page 176b 
page 178 
Water Treatment ............... page 178 
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Reader Service Page for... 


NEW EQUIPMENT and TECHNICAL LITERATURE 


Use the handy FREE service cards for additional information on this month’s new products or for 


Be sure to fill out, completely, one 
coupon for each item of informa- 
tion you order. (See sample, 
tight.) This gives your request 
authority and helps the manu- 
facturer to address your copy 
completely. 

When you have filled out com- 
pletely one space for each item 
of information you want, detach 
along the scored lines and drop 
the cards-in the mail. 


Your Title... 
POWER, 390 West few Tork 18, 8. ¥, 


FILL OUT AND MAIL TODAY! NOT GOOD AFTER JULY 1, 1948 


Write here number of item 
in which you are interested 


POWER, 330 West 42nd St., New York 18, N. Y. 4/48 


Write here number of item 
in which you are interested 


Write here number of item 


POWER, 330 West 42nd St., New York 18, N. Y. 


POWER, 330 West 42nd St., New York 18, N. Y. 4/48 


‘ 
. 
| TO ORDER ADDITIONAL DATA 
F Weite here somber of item 
Your 
; mow... 5218 First Avenue... 
| 
| 
i Y 
rf : POWER, 330 West 42nd St., New York 18, N. Y. 4/48 
4 White here number of item 
' 4 in which you are interested ‘in which you are interested ball 
4/48 
4 
4 


BOILERS AND AUXILIARIES 


1 AUTOMATIC BOILER—Alert Engrg 
Products Co, 315 W Woodbridge St, 
Detroit 26, Mich. 4-page circular No. 127 
gives advantages of the Alert automatic 
boiler. Design features and construction 
details are included. 


MECHANICAL ATOMIZER — Engi- 

neer Co, 75 West St, New York 6, N. Y. 
Drawing 2223-B, with descriptive notes, 
presents mechanical atomizer with con- 
trol for 8-to-1 capacity range within atom- 
izer head, 


All literature designated with 
a star (4%) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


% OIL BURNING SYSTEM — Peabody 
Engrg Co, 580 Fifth Ave, New York 
19, N. Y. Bulletin No. 109A not only ex- 
plains how the constant differential oil 
burning system operates, but also illus- 
trates the atomizer itself, with complete 
explanation of how extreme fluctuating 
loads are handled under positive~regula- 
tion with full flame control. 


MAINTENANCE MATERIALS 


CONCRETE FLOOR REPAIRS—Dept 

PW, Smooth-On Mfg Co, 570 Com- 
munipaw Ave, Jersey City 4, N. J. 4-page 
leaflet describes patching of cracks, ruts 
and shallow holes in concrete floors with 
Smooth-On No. 7B iron cement. 


ANTI-RUST PAINT—Speco, Inc, 3142 

Superior Ave, Cleveland, Ohio. 6-page 
booklet presents complete application di- 
rections on Rustrem and emphasizes that 
Rustrem may be applied directly over 
rusty surfaces without wire brushing or 
scraping. 


ROOF RESURFACER—Stonhard Co, 

403 N Broad St, Philadelphia 8, Pa. 
4-page booklet points out that new life 
and elasticity can be given to dried-out 
roof surfaces with Stonhard liquid or 
plastic roof resurfacer. It explains how 
to stop leaks quickly and effectively. 


MATERIALS HANDLING 


é& ELEVATORS—Otis Elevator Co, 26 
Eleventh Ave, New York 1, N. Y. 8- 
page booklet No. B-2036 describes Otis 
full collective control elevator, equipped 
with the optional-attendant feature. 4- 
page folder No. B-665 gives functions of 
buttons, switches and lights on car oper- 
ating panel of full collective control ele- 
vator. 


FIRST CLASS 
PERMIT No. 64 


(Sec.510,P.L.&R.) 
NEW YORE,N.Y. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4c. Postage Will Be Paid by— 


POWER 
330 West 42nd Street 
New York 18, N. Y. 
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Dr, Erie, Pa. 


7 ELEVATORS AND CONVEYORS — 
Link-Belt Co, 307 N Michigan Ave, 
Chicago 1, Lill. 64-page book No. 2126, 
entitied “Link-Belt Machinery for Hand- 
ling and Preparing, Sand, Gravel, Stone,” 
covers all types of elevators and convey- 
ors, vibrating and revolving screens, wash- 
ing and dewatering units, mobile shovels, 
cranes, draglines, etc. 


ELEVATOR ENTRANCES—Art Metal 

Construction Co, Jamestown, N. Y, 
6-page bulletin No. B-669 gives specifica- 
tions of center-opening elevator entrances, 
6-page bulletin No. B-706 describes single- 
Slide and slationary-panel elevator en- 
trances, 


y TRUCK ELEVATORS—Otis Elevator 
Co, 260 llth Ave, New York 1, N. Y. 
8-page bulletin No. B-705 discusses Otis 
oe freight elevators for heavy 
oads. 


MECHANICAL TRANSMISSION 


10 FLEXIBLE COUPLINGS—Coupling 
Div, John Waldron Corp, New Bruns- 
wick, N. J. 20-page catalog No. 57 con- 
tains descriptive information on various 
types of Waldron Series A flexible coup- 
lings, as well as complete tables on gear 
coupling ratings. 


11 GEARS AND REDUCERS—Dept 60, 
Ohio Gear Co, 1400 E 179th St, 
Cleveland 10, Ohio. Catalog is divided 
into sections on reducers, gears, chains 
and sprockets, and includes more than 120 
pages of engineering data, tests, ratings, 
ratios, formulae, tables and costs. 


12 HYDRAULIC COUPLINGS — Hy- 
draulic Div, Twin Disc Clutch Co, 
Rockford, Ill. 12-page bulletin No. 144 
discusses design, construction and opera- 
Sa of Twin Dise small hydraulic coup- 
ngs. 


13 VARIABLE-SPEED CHANGER — 
Link-Belt Co, 307 N Michigan Ave, 
Chicago 1, Ill. 4-page folder No. 1874-A 
gives dimensions, weights, ratios, horse- 
powers, torque ratings and list prices of 
Size H-6 P I gear variable-speed 
changer. 


14 WIRE ROPE—Macwhyte Co, 
osha, Wis. 56-page booklet No. 48-1, 
entitled “Life-Line,” shows various pro- 
cesses of manufacturing wire rope from 
wire rods through wire and rope mills. 


Ken- 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


15 DRAINERS — Cochrane Corp, 17th 
St and Allegheny Ave, Philadelphia 
32, Pa. 8-page booklet No. 4340 describes 
Cochrane Multiport drainers, designed for 
continuously removing large quantities of 
condensate from evaporators, heaters, 
separators, coils or steam lines. 


16 VALVES AND FITTINGS—Wm W 
Nugent & Co, 410 N Hermitage 
Ave, Chicago 22, Ill. 20-page bulletin No. 
16 discusses Nugent sightfeed valves, 
sightflow fittings and compression union 


oS threadless pipe fittings. 
17 YALYE LINE—W S Rockwell Co, 


200 Eliot St, Fairfield, Conn. Book- 
let presents Rockwell valve line. Con- 
struction, operation and applications of 
the different valves are included. 


18 STAINLESS-STEEL PIPING—Tube 


Turns, Inc, 224 E Broadway, Louis- 
ville 1, Ky. Booklet, entitled “Stainless 
Steel Piping—Why and Where to Use 
It,” covers five major reasons for using 
stainless-steel piping, types of stainless 
steels, standardization of pipe and fittings, 
selection of pipe joints, and fabrication 
by welding. 


1 PRESSURE-REDUCING VALVES— 

Northern Equipment Co, 1945 Grove 
12-page bulletin No. 477 
gives construction and operation of Copes 
pressure reducing valves. Applications 
are included. 


20 PIPE FITTINGS—Tube Turns, Inc, 
224 E Broadway, Louisville 1, Ky. 


* 20-page supplement to data book No. 111 


is devoted to specifications that cover 
new items in line of Tube-Turn fittings. 


(Continued on page 178) 
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GENEROUS BLADE CLEARANCES 
IN THIS 900° TERRY WHEEL TURBINE 
INCREASE DEPENDABILITY . . 


The 290 H. P. Terry Turbine shown above is used for Boiler 
Feed Pump Drive in a recently completed central station. It 
operates with steam at 850 Ibs.-900° F. and employs a Terry 
one piece wheel, as illustrated at the left. 


The blades of this Turbine have large radial and axial clear- 
ances. They are further protected by projecting rims at the 
sides of the wheel. These rims would take without damage 
any rubbing that might occur if the radial clearance became 
reduced. It is therefore impossible for the blades to foul. 


The side clearance is very large - one inch - so that 
end play can do no damage. 


Such construction makes for dependable operation. 
- Descriptive bulletins sent on request. Ask for S-116. 


THE TERRY STEAM = 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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High grade gas, by-product and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


High grade, high volatile steam 
ont by-product coal from Wise 
County, Va., on the Interstate 
Railroad. 


CEM 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va., and Connellsville 
Coke from Pennsylvania. 


High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Third Vein Pocahon- 
tas from McDowell County, W. 
Va., on the Norfolk & Western 
Railroad 


High fusion coking coal for 
industrial stoker 
and pulverizer use from Wyom- 
ing Co.,W.Va., onthe Vgn. Ry. 


Kentucky 
Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 
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BLUEFIELD, W. VA. 
CINCINNATI 


Unexcelled Steaming Coal from the Fire 

Creek Seam in Greenbrier County, 

W.Va., originating on the N.F.&G.R.R. 
ANTHRACITE — Hazle Brook Premium 


Raven Run 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BUFFALO CHARLOTTE, N. C. 
PITTSBURGH 


BOSTON 


NEW YORK NORFOLK 


21 STAINLESS-STEEL PIPING ANL 
FITTINGS—John B Astell & Co, 9¥ 
W Broudway, New York 7, N. Y. 8&-pag: 
bulletin discusses application of stainless 
steel piping, tubing and fittings in vari 
ous industries where different types of 
corrosion are encountered, 


22 PNEUMATIC CONTROL VALVES- 
Foxboro Co, 68 Neponset Ave, Fox- 
boro, Mass. 36-page bulletin No. 277-2 
describes Foxboro pneumatic contro) 
valves and controller accessories. Photos, 
diagrams and tables are given. 


2 WELDING FITTINGS—Tube Turns 

Ine, 224 KE Broadway, Louisville 1}, 
Ky. Booklet, entitled ‘“‘Allowable Work- 
ing Pressures,” gives allowable working 
pressures for Tube-Turn welding fitting 
in five classes of piping. 


PUMPS 


CENTRIFUGAL PUMPS — Gorman- 
Rupp Co, Mansfield, Ohio. 8-page 
bulletin No. 8-IP-11 presents German- 
self-priming centrifugal pumps. 
Tables cover pump selection for V-belt 
drive, friction of water in pipes and fit- 
tings, specifications and dimensions. 


95 SPEED PRIME PUMPS—Chain Belt 
Co, 1600 W Bruce St, Milwaukee, 
Wis. 12-page bulletin No. 47-12 describes 
new line of Rex Easy Flow speed prime 
pumps. Design advancements, specifica- 
tions and applications are discussed. 


2 LIGHTWEIGHT PUMPS — Gorman- 
Rupp Co, Mansfield, Ohio. 4-page 
bulletin No. 7TLW-13 covers characteris- 
tics, performance and uses of new Gor- 
man-Rupp lightweight centrifugal self- 
priming pumps. 


WATER TREATMENT 


2 ION EXCHANGERS—Dept P, Liq- 

uid Conditioning Corp, 114 E Price 
St, Linden, N. J. 4-page bulletin No. 15 
on Liquonex ion exchangers includes ex- 
planations of correct applications, advan- 
tages and characteristics of many types 
of resin, greensand and synthetic gel zeo- 
lites to assist in assuring correct selection 
for specific water conditions and plant 
requirements. 


28 AUTOMATIC PH CONTROL — Mil- 
ton Rov Co, 1305 FE Mermaid Ave, 
Chestnut Hill, Philadelphia 18, Pa. 8-page 
reprint, technical paper No. 55, entitled 
“Automatic pH Control in Water and In- 
dustrial Waste Treatment,’ by Robert 
T Sheen, describes elements of design and 
copes installations of automatic pH con- 
trol. 


2 BOILER FEEDWATER—W H & L 

D Betz, Gillingham and Worth St, 
Frankford, Philadelphia, Pa. 8-page tech- 
nical paper No. 110, entitled ‘Substitutes 
for Soda Ash in the Treatment of Boiler 
Feed Water,” by Y A Tanzola, R L 
Reed and J J Maguire, discusses various 
methods that may be employed to secure 
properly treated feedwater using little or 
no soda ash. 


OTHER EQUIPMENT 


30 HIGH-TEMPERATURE HEATING 
—American Hydrotherm Corp, 215 
i 27th St, New York 16, N. Y. 6-page 
folder presents typical Hydrotherm high- 
temperature heating installations for 
large-area heat distribution. Photos show 
heating installations for various indus- 
tries, 


3 STATIONARY AIR COMPRESSOKS 
—Schramm Inc, West Chester, Pa. 
12-page bulletin No. 4810 features com- 
plete line of Schramm stationary air com- 
pressors, built in sizes ranging from 2 to 
600 cu ft displacement and designed for 
V- or flat-belt drive and direct built-in 
motor. 


32 FEEDER VOLTAGE REGULATOR 
—Allis-Chalmers Mfg Co, Milwaukee 
1, Wis. 24-page bulletin No. O01B6065A 
describes operating and construction fea- 
tures of Allis-Chalmers transformer-ty)e 
DFR *% step feeder voltage regulator. 


3 ELECTRONIC CONTROL UNIT 
Electronic Div, R-S Products Corp, 
Wayne Junction, Philadelphia 44, Pa. 
8-page catalog No. 27 presents the new 
Leveltronic relay, designed for basic ap- 
plications in control of liquid level, in- 
terface, pressure and temperature. 
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[) New “Close-Cupld” Pump Bulletin 710.1. | 

=| © New “Support-Head” Pump Bulletin 715.1. | 

PUMPS, INC. | _ 

| - | 


THESE IMPORTANT 


**CLOSE-CUPLD”’ 


FEATURES MEAN BETTER OPERATION 


Shaft sleeve covers full length of shaft 
compression seals between shaft 
sleeve and impeller hub and sleeve and 
shoulder on shaft completely protect 
shaft from liquid damage. Unlike 
most pumps, shaft sleeve is free to 
expand or contract with temperature 
changes—prevents buckling and dis- 
tortion. 


Machined stuffing box designed for 
die-formed, semi-metallic packing or 
mechanical seal without necessity of 
making machining changes... gives 
you operating flexibility. 


Liquid deflector, mounted on end of 
shaft sleeve prevents leakage of liquid 
into motor bearing .. . is drilled and 
tapped so that it can be used to pre- 
vent shaft rotation while removing or 
tightening impeller nut; also, to re- 
move sleeve . . . saves time. 


New split gland simplifies repacking 
of stuffing box, when necessary, 
another time saver. 


in a small space 


Goulds ‘*Close-Cupld”” Pumps are the answer to the 
operating man’s problem—single shaft eliminates 
coupling and maintains perfect alignment, vibration 
free, no bedplate needed. All you do is to set this com- 
pact unit in place, connect it up and turn on the cur- 
rent. 17 sizes to select from—capacities up to 2000 
G.P.M., heads up to 400, depending on capacity. 


Fig. 3650 


Send for your copy of Bulletin 710.1 today. You will 
find the data complete enough to enable you to select 
the proper pump and motor . . . make layouts and 
check all materials of construction, 


For heavy duty—general purpose pumping— 
The Goulds ‘‘Support-Head” Centrifugal Pump 


Standardization of parts... extra heavy con- 
struction ... 23 sizes... capacities up to 3000 
G.P.M. are some of the reasons why so many 
companies standardize on Goulds ‘“‘Support- 
Head”? Pumps. For the whole story send for 
Bulletin 715.1. 


GOULDS PUMPS, INC., Dept. PO-4, Seneca Falls, N. Y. 
Please send me bulletins checked below! 


PUMP the SOB: 


COMPANY 
ADDREss 
| _ ZONE _ STATE 
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FEED 
WATER 


@ Here’s why industrial plants, more and more, are changing to ILLCO-WAY 
ionXchange treated water for boiler make-up: 


@ To prevent deposits on evaporative surfaces. 
(2) To control alkalinity. 
AS To reduce the possibility of carry-over. 


4) To reduce boiler blowdown. 


5) To keep shutdowns for turbining and cleaning at 
minimum. 


6) To secure reduced-solids water at a cost compar- 
able to softening. 


ILLCO-WAY DE-ALKALIZING EQUIPMENT accurate of 
boiler feed waters. It removes 


all excessive bicarbonates and converts the remaining sulphate and chloride 
solids to non-scale forming salts. 


On the very common high bicarbonate water, ILLCO-WAY De-Alkalizing 
equipment produces a feed water low in dissolved solids and free of all 
scale-forming properties. Controls are provided to maintain desired alkalinity. 


For further information on the application of ILLCO-WAY synthetic resin 
technology and design developments on boiler feed water treatment, write 
for latest literature today. COPR. 1948 BY 


Bases WATER TREATMENT COMPANY 
853-4 Cedar Street, Rockford, Illinois 7310-NN4 Empire Stote Bldg., New York City 


DE-ALKALIZING 
s 


WATER TREATING EQUIPMENT 


ENGINEERING AND EQUIPMENT DE-IONIZERS for process water treatment and waste 
treatment; reclamation of specific constituents. DE-ALKALIZERS: Boiler feed (external). SOFTENERS 
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34 FLUORESCENT LAMP BALLASTS 

—Apparatus Dert, General Electric 
Co, Schenectady, N. Y. 28-page bulletin 
No. GEA-4950 discusses various ballasts 
for fluorescent lamps. Photos, diAtgrams 
and tables are included. 


35 IMPROVED LIGHTING — Fostoria 
Pressed Steel Corp, Fostoria, Ohio. 
6-page folder No. LMP-148-60M gives 
typicial examples of lighting each work- 
er’s job. Table shows levels of illumina- 
tion required to light work areas. 


36 SELENIUM RECTIFIERS—Seletron 
Div, Radio Receptor Co, 251 W 19th 
St, New York 11, N. Y. 5-page bulletin 
describes selenium rectifiers for dc re- 
quirements having range of voltage ani 
currents. This bulletin lists electrica! 
characteristics and dimensions. 


37 OILING DEVICES FOR BEARINGS 
—Wm W Nugent & Co, 410 N Her- 
mitage Ave, Chicago 22, Ill. 32-page bul- 
letin No. 15 discusses the Nugent iele- 
scopic oiling devices for reciprocating and 
revolving bearings. Applications of these 
oiling devices are given. 


38 STAINLESS STEEL— Alloy Metal 
Wire Co, Moore Station, Prospect 
Park, Pa. 36-page handbook provides dat: 
for comparin qualities, characteristics, 
uses, and mechanical, physical, electrical, 
magnetic, heat-resisting and corrosion 
resisting properties of stainless steels. 


3 INSULATION AND GROUND RE- 

SISTANCE TESTING — Associated 
Research, Inc, 231 S Green St, Chicagy 
7, Ill. Catalog contains technical informa- 
tion and engineering data on insulation 
and ground resistance testing, and insulia- 
tion breakdown testing. Other instruments 
shown are ohmmeters, ammeters, soil re- 
sistivity meters, limits bridges, transform- 
ers and tachometers. 


40 TENSILE STRENGTH TESTER 
Thwing-Albert Instrument Co, Penn 
St and Pulaski Ave, Philadelphia 44, 
Pa. 16-page booklet No. P-478 describes 
Thwing-Albert' electro-hydraulic tensile 
strength tester. Among the material in- 
eluded is a brief historical background, 
breakdown of instrument in component 
parts, diagrams and pictures, models and 
ranges available, operational details, ac- 
cessory items, ete. 


41 WELDING COPPER — Revere Cop- 
per and Brass Inc, 220 Park Ave, 
New York 17, N. Y. Book, entitled 
“Techniques in Welding Copper,” pre- 
sents welding techniques and shop prac- 
tices consistent with the metallurgical! 
theory. Book is illustrated with drawings 
and charts. 


Michigan Gas Storage Co has applied to 
Federal Power Commission for authority 
to install a compressor station on Pan- 
handle Eastern Pipe Line Co’s north line 
near Flint, Mich., to increase deliveries 
of gas into the former company’s storage 
fields. This method of increasing deliveries 
is presented as a substitute for construc- 
tion of a line from Freedom Junction, 
Mich., to the storage fields. Such a line 
was authorized by FPC on Dec 4, 1946. 
Pipe for construction of this new line 
cannot be obtained before spring of 1949, 
Michigan Gas Storage stated. Michigan 
Gas Storage plans use of this substitute 
method of delivery only until the author- 
ized line can be completed. Following 
completion of the new line the compressor 
station will be salvaged or moved to other 
locations as required. Construction of the 
new compressor station will be completed 
and in operation by May 1 of this year. 


Hagan Corp purchased assets of Ring- 
Balance Instrument Co. Potential of the 
new plant at Orrville, Ohio, where Ring- 
Balance instruments are now in production, 
is “at least five times greater than that of 
the old plant,” in Chicago, according to 
D. J. Erikson, vice-president in charge of 


sales for Hagan Corp. 
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Standard 
Double Cushioned 


proven in the 
POWER PLANTS 


L of 
{Double Cushioned America 


Check Valve 


Automatic Manual 


GOLDEN-ANDERSON 


Combination POSITIVE CONTROL 


Check Valve 


Check’ Valves 


For over 35 years Golden-Anderson has pro- 
duced safe, dependable Check Valves to satisfy 
the requirements of even the most hard-to- 
handle flow control problems. These valves 
successfully eliminate serious surge and water 
hammer on emergency shutdown of pumps. 
Valve action is so quick that all possibility of 
reversing of pumpor motor is completely removed. 
Write today for descriptive technical catalog. 


GOLDEN. ANDERSON Valve Specialty Ggmpany, KEENAN BUILDING, PITTSBURGH 22, PA. 
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(since 1915) 
Linings for 
STEEL BUNKERS - 
DUCTS, HOPPERS - 
STACKS 
UPTAKES 
BREECHINGS - 
STEEL & PIPE - 
ENCASEMENT - 
FIREPROOFING - 


& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 


Philip D. Barnard, Distr. Mor., 2036 A 
Houston 5, Tex. 


‘*GUNITE’’ 
Concrete 


GUNITE CONCRETE 


N. Turner, Dist. Mor., 228 Nor. La Salle 
Chicago |, I. B. H. Mueller, Distr. Mor., 6625 
Delmar Bivd., University City, (St. Louls), Mo. 

ddison 


Branch Offices: New Orleans, Dallas, Denver. 


@ Instant, handy, safe control of over- 
head and other out-of-reach valves. 
Eliminate danger to employees; banish 
the stepladder. Now — install valves any- 
— they should be, regardless of acces- 
sibility. 


Inexpensive BABBITT Sprocket Rims fit 
all types and makes of valves, with either 
rising or non-rising stems. Installed 
quickly by clamping directly onto hand 
wheel of valve. Eliminates makeshift ap- 
paratus and specially-made chain wheels. 


® Ten standard sizes 
take care of all valve 
wheels from 2 to 30 
‘nches in diameter. 
Request Catalog 


Bulletin P. griccs, 
of local dietrid- 


Exclusive with 
JEFFERSON 
Specialty 


are screwed in. 


direct from us. 


Jefferson Union 

Tee, All-Female, 

with union on 
the outlet. 


UNIONS for Better Piping Jobs at Lower Cost 


By using the Jefferson Union Tee shown here, it is possible to eliminate two nipples and 
an ordinary tee, thus saving three joints, a lot of space and an appreciable amount of 
time in pipe installation. Furthermore, far better results are assured. 


The exclusive feature common to all Jefferson Unions is the brass seating. This 
unique, patented construction is located in a recess away from the runway of the fitting 
and leaves a straight bore for unrestricted flow in the pipe. The recessing of this seat 
is such that pipe ends cannot come in contact with the ring no matter how far they 


Get complete information on Jefferson Unions from your nearest distributor or 


601 West 26th St. 


JEFFERSON UNION CO. 


LEXINGTON 73, MASS. 


New York 1, N. Y. 
LOCKPORT, N. Y. 
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Appointments 


(Continued from page 176) 


the divisions: (1) D E Moorhead has been 
named assistant to manager of the divisions, 
assigned to sales work. He was also made 
manager of marketing and promotion diy 
in general sales divisions. (2) O F Vea has 
become assistant to manager of the divi- 
sions, assigned to sales work. He was also 
named manager of marketing and promo- 
tion div in general sales divisions. (3) H 
W Bennett has become manager, gear 
motor sales divisions. (4) C W Falls has 
been appointed manager, commercial engi- 
neering div, general sales divisions. (5) 
J T Farrell has been named manager, de 
motor sales div, product sales divisions. 
(6) Elliott Harrington has been made man- 
ager, induction motor sales div, product 
sales divisions. (7) C C Hutton has been 
named accountant, Schenectady induction 
motor accounting div. (8) M E Rexford 
has been appointed manager, standards and 
pricing div, general sales divisions. (9) L 
D Fowler has been named manager of Oak- 
land motor sales div, Oakland, Calif. (10) 
L E Sproul has been made accountant, 
Lynn motor accounting div, Lynn, Mass. 
(11) D A Yates has become manager, 
Lynn motor sales div, Lynn, Mass. 


James W Arthur has become north central 
district representative for General Elee- 
tric wire and cable. Allen A Olson has 
been made Pacific district representative 
for GE wire and cable. J H MacPhee has 
been named wiring device representative 
in Northeastern district. Andrew West- 
head has been made district sales man- 
ager of New England district for chemical 
dept. William B. Frackleton has become 
district sales manager of central district 
of chemical dept. 


Bird-Archer Co has transferred C W Bird 
to Shreveport, La., where he will be in 
charge of all sales and service for La., East 
Tex. and southern Ark. area. 


Dampney Co of America, Hyde Park. 
Boston 36, Mass., announces appointment 
of Paxton Co, Norfolk, as distributor for 
Va. 


Dale D Spoor has been made. sales pro- 
motion manager of Air Reduction Sales 
Co. Russell S Schmidt succeeds Spoor as 
dealer sales manager. 


Air Reduction Pacific Co, the new sub- 
sidiary of Air Reduction Co, has appointed 
four vice-presidents: L A Hamilton, Se- 
attle; E W MacCorkle Jr, Portland: H W 
Saunders, San Francisco; H A Hoth, Los 
Angeles. 


George F Burditt has been appointed sales 
engineer to join John N Harper in repre- 
senting American Wheelabrator & 
Equipment Corp in Pittsburgh, I’. 
territory. 


William Townsend has become general 


sales manager of Pennsylvania Flexible 


Metallic Tubing Co, Philadelphia. Ed- 
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WILLIAM W. — FOUNDER 


The Wm. W. Nugent & Co., Inc., takes this opportunity, 
on the occasion of its Fiftieth Anniversary, to express its appreciation 
for the confidence and loyalty toward Nugent products expressed 
by an ever increasing acceptance throughout industry. As in the past half- 
century, it is our continued aim to insure that Nugent products embody 


only highest quality design, materials and workmanship. 


President 


of OIL FILTERS ... OILING AND FILTERING SYSTEMS 
TELESCOPIC OILERS... OILING DEVICES . . . SIGHT FEED VALVES 
FLOW INDICATORS . . . COMPRESSION UNION FITTINGS .. . OIL PUMPS 
OIL TANKS ... AND ALLIED EQUIPMENT 


Wm. W. Nugent & Co., Inc., Mfrs. 


402 North Hermitage Avenue 
CHICAGO 22, ILLINOIS 
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How to Keep Equipment 
FULL of Live Steam 


Prompt and full drainage of condensate 
and venting of air and non-condensible 
gases are among the most important fac- 
tors in maintaining maximum heat in 
coils, kettles, etc. 


Two reasons why Nicholson thermostatic traps 
prove superior in test after test: (1) operate on 
lowest temperature differential, 5° to 15°, depend- 
ing on trap size and steam pressure. (2) 2 to 6 
times average drainage capacity. We'll gladly 
send one for testing. 


5 TYPES FOR EVERY APPLICATION—power, heat, pro- 
cess; size 4%" to 2”; pressure to 225 Ibs. Bull. 1047 or 
see Sweet's. 


5 Features of Nicholson Cylinder Control Valves 


(1) Special seats, don’t cut out. (2) Fast, 
positive acting. (3) Stuffing box easily 
repacked. (4) Heavy-bodied, withstand 
a | | abuse. (5) Neat, installed in any posi- 

be tion. For all mediums; press. to 5000 Ibs. 


W. H. NICHOLSON & CO, “Pa. 


Mercury Switch 
Equipped Controls 


FOR HEATING, AIR CONDITIONING, REFRIGERATION 
AND VARIOUS INDUSTRIAL APPLICATIONS 


Mercury switches are the most advanced 
means for making’ and “breaking” an elec- 
trical circuit. They are not affected by dust, 
dirt or corrosion. _ 


See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first 
choice for depend- 
able control perform- 
ance. The outside 
adjustment vis- 
ible dial eliminate all 


guesswork when setting the Ope 
erating range. 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


TEMPERATURE CONTROLS CONTROLS 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 


Used on a variety 
of industrial tem- 
perature applica- 


LIQUID LEVEL CONTROLS 
tions. Have same 
adjustment fea- 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also ; 
MP for liquids at high ture described 


preseures. above. 


THE MERCOID CORPORATION, 4203 W. BELMONT AVE., CHICAGO 41. ILL. 
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ward Sala has been named manager of 
Midwest branch. Charles W Young has 
become plant manager. 


Brown Instrument Co has opened a new 
district office at 922 Dermon Bldg, Mem. 
phis, Tenn. 


General Controls Co announces appoint- 
ment of E B Maire as sales manager of 
following branch offices: Boston, Philadel. 
phia, Pittsburgh, Birmingham, New York, 
Detroit, Cleveland and Chicago. 


R A Lundbeck Co, 1900 University Ave, St. 
Paul, Minn., has been formed to take over 
representation of Allen-Bradley line of 
motor controls formerly handled by Say- 
age-Girton Co of the same city. 


U. S. Electrical Motors, Ine announces 
appointment of Frank M Mason as vice- 
president in charge of Atlantic plant. His 
headquarters will be at Milford, Conn. 


Lincoln Electric Co has named G F Clip- 
sham assistant to president. H E Cable has 
been made district manager of Pittsburgh 
office. J S Roscoe has become district man- 
ager of Chicago office. 


Garlan Morse and Frederick W Fulle have 
been appointed merchandising managers of 
lamp div and fixture div, respectively, of 
Sylvania Electric Products Inc. 


Union Carbide and Carbon Corp an- 
nounces election of William J Priestley as 
a director. 


Walter A Coogan has joined John C 
Dolph Co as executive vice-president and 
director. 


Bignall & Keeler Machine Works, Fd- 
wardsville, Ill., has been sold to John 
Ramming Machine Co, 4591 McRee, St. 
Louis, by N O Nelson Co. George L Moor- 
man, general manager of B & K, will con- 
tinue in that capacity, and other personnel 
are expected to remain with the company. 


Board of directors of Worthington Pump 
and Machinery Corp elected Frank J 
Whelan a vice-president, with headquarters 
at Harrison, N. J. Alvin F Welch suc- 
ceeds Whelan as manager of reciprocating 
pump div. 


Perfex Corp, Milwaukee, has announced 
appointment of Allen A Putt as Eastern 
sales representative for controls div and 
Alfred B Meeg as manager of industrial 
controls div. 


Daniel S Dinsmoor has been named direc- 
tor of development for American Potash 
& Chemical Corp. 


Formation of an industrial and utility sec- 
tion of Borg-Warner International 
Corp is announced. The new div, with 
headquarters at 321 W Lafayette Ave, De- 
troit, will be headed by Claude Pitts. 


Hagan Corp opened a branch office at 
2018 Blake St, Denver, Colo. Maintenance 
Engrg Corp, which represents Hagan in 8 
large area of the Southwest and in Mexico, 
extends its sales and service coverage to 
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for an Extraction 


Fig. 1. Steam jacket made of small pipe. 


By H. E. Wetzell, President 
Smith & Oby Co., Piping Contractors 
Cleveland, Ohio 


ROBLEMS which could be solved 

only with arc welding were encoun- 
tered in practically every foot of the special 
process piping which we fabricated and 
installed in the Sherwin-Williams 
Company’s new extraction plant in Cleve- 
land. This is the pilot plant for a new 
process of making linseed and castor oils. 


Fig. 1 shows a large valve surrounded 
by a jacket of small diameter steam pip- 
ing. Located on the bottom of a castor 
bean cooker, this clean-out valve has a 
steam jacket to increase fluidity of the 
pulpy material. The jacket was welded 
in two sections which were screwed to- 
gether with collars. Pipe is mild steel, 
14" inside diameter. Joints were beveled 
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Fig. 2. ““T” section of vapor line, with inside pipe 
and steam jacket both visible. 


(Advertisement) 


30° and welded with 1%” diameter 
*Fleetweld 5” electrode in three passes. 
A sheet metal casing will be added to 
retain the heat. 


Another interesting part of the job 
was vapor lines which were completely 
encased with steam jackets. Fig. 2 shows 
a partially-assembled ““T” section of the 
vapor line, with both 6”-diameter main 
pipe and the 8” steam jackets visible. 
Spiral steel pipe, 16 gauge, was used for 
both. ‘The pipe was centered in the jacket 
for welding by inserting 1” steel spacers 
which were shaken out after welding. 
Two passes of 4” “Fleetweld 5” were 
used to make all welds. 


Fig. 3 is a view of part of the vapor 
line system. ‘The frequent shut-off valves 
in the main pipe separated the jackets 
into sections, each of which had to be 
fed individually by steam lines. Note the 


Fig. 3. Part of vapor line installation. 16 gauge 


iping 


Fig. 5. Welded taper, from 4" to 1%" diameter. 


clean-out ports near each elbow and 
connection in the jackets. 


A great number of bolted flange con- 
nections were used so any part of the 
plant could be easily dismantled. ‘The 
flanges were arc welded to the pipe to 
avoid interior unevenness which might 
slow down the flow of some of the mate- 
rials. Fig. 4 shows how flanges were 
welded to pipe, using an angle for easy 
turning. The flange and pipe are first 
set upright and tackwelded together. 
This 3”’ diameter was welded with two 


stl om 


passes of 56” “Fleetweld 5.” 


A fabricated reduction from 4” to 
114” diameter pipe is shown in Fig. 5. 
It was made by coping out triangular 
sections with a torch, hammering and 
tackwelding the sides together, and weld- 
ing with three passes of 4g” “Fleetweld 5”. 


spiral pipe was usec. 


The above is published by LINCOLN ELECTRIC in the interests of progress. Properties and procedures of “‘Fleetweld 5°” electrode are given in 
Bul. 403. Write The Lincoln Electric Company, Dept. 251, Cleveland 1, Ohio. 


- 
Plant x 
ay Vad 
Fig. 4. Welding flange to 3’' Pipe. 
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“STANDCO" 


PILLOW BLOCKS 


and there’s Extra Value in these rugged, well- 
designed “‘Standeo’’ Pillow Blocks. Bore acecur- 
ately broached to shaft size . . . faces precision 
machined. . . . Base has slotted holes for 
lateral adjustment . . . and the Standco is 
both easy to clean and lubricate. Ask for Bulletin. 
Sold through Industrial Distributors, 


“Hallowell” Solid Steel Collars, functionally pro- 
portioned throughout, are precision-machined so 


faces run perfectly true . . . highly polished all 
over. . . yet they cost less than common cast 
iron collars. 3” bore and smaller are made from 
Solid Bar Stock and fitted with the famous 
“Unbrako"’ Knurled Point Self-Locking Socket Set 
Screw. Available in a full range of sizes. 

Write us for the name and address of your nearest 
“Hallowell” Industrial Distributor. 


Over 45 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 577 
Boston Chicago Detroit Indianapolis 
St. Louis ¢ San Francisco 


Learn the secret 
of BIG EARNINGS in.... 
COMBUSTION ENGINEERING 


There are plenty of good pay jobs in the 
power field today. Increase your earnin 
now—be a Hays-Trained Combustion Engi- 
neer. Just a little of your spare time re- 
qunces for the simple, easy-reading Hays 

ome Study Course. Hundreds of others 
have made better jobs for themselves through 
Hays training. So can YOU. 


: Approved for Gl. Write for Free Book Now! 

Hays Institute of Combustion 
430 N. Michigan Ave., Chicago 11, I. 
(Dept. 14) Our 28th Consecutive year 

> HAYS INSTITUTE OF COMBUSTION 


430 N. Michigan Ave., Chicago 11, III. 
(Dept. 14) Please send free book. 
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include additional territory in western Tex. 
and N. M. Consolidated Services, Inc, Se- 
attle, now is handling service on Hagan 
control systems in marine installations. 
Northwest Filter Co, Seattle, is Hagan’s 
exclusive sales agent in state of Wash. 


Hall Laboratories, Pittsburgh, is adding 
two analysts, Erla Wilhelm and Jerome A 
Platte, to its service laboratory group. 


A D Vining has been made general sales 
manager of White Products Co, Middle- 
ville, Mich, 


Flexible Tubing Corp has announced its 
entry into the flexible tubing field. Fred- 
erick K Daggett is president and treasurer. 
Joseph B Morse is secretary and Alexander 
K Murphy, assistant treasurer. Board of 
directors consists of A G Newton, Joseph 
W Powell Jr, Arthur Bliss Dayton, William 
G Falsey, Bruce Payne, Calvin D Mac- 
Cracken and Frederick K Daggett. 


Ernest V Moncrieff has been elected chair- 
man of board of Swan-Finch Oil Corp, 
New York City. Howard F Moncrieff was 
named president and chief executive officer. 


Fairbanks, Morse & Co, Chicago, an- 
nounces following changes in its factory 
management organization: W H_ Holbert 
has been appointed manager of Three 
Rivers, Mich., plant, succeeding Karl E 
Barrett, who has resigned because of ill 
health. J R Walsh has been transferred to 
Stuttgart, Ark., works and has been made 
works manager of company’s plant in that 


Frederick W Meuschke has been appointed 
assistant sales promotion manager of 
Monsanto Chemical Co’s plastics div, 
Springfield, Mass. Allan W Low has been 
named general superintendent of a new 
formaldehyde plant. A senior technologists’ 
group was formed in process section of 
general engineering dept. J M Graham Jr 
will direct the new group, established to 
provide specialized technical aid to all 
divisions and departments of the company. 
Those comprising the group are Hart U 
Fisher, instrument technologist; Alban J 
Lobdell and Robert York Jr, chemical en- 
gineering technologists; and Frank LeRoy 
Whitney Jr, corrosion technologist. Milton 
J Scott has been made assistant director 
of research of Merrimac div, Everett, Mass. 
Four industrial scientists have been named 
to receive leaves of absence at full salary 
for an academic year of study at universi- 
ties of their choice: John Fincke, Walter M 
Davis, James F Fair and Earl L Will. 


MeNeill Engrg Co has appointed Tri- 
mount Instrument Co, 37 W Van Buren 
St, Chicago, as its exclusive sales agents 
to handle its electronic smoke indicators, 
alarms, recording systems, and high-pres- 
sure eye-level boiler and tank gages. 


Allegheny Ludlum Steel Corp has an- 
nounced appointments in its production, 
research, engineering and sales staffs: (1) 
R J Bryan as plant manager of Buffalo 
foundry (2) Dr P K Koh as associate 
director of research in charge of tool and 
die steel and allied products (3) George I 
Bottcher as assistant chief engineer (4) C 


MULTOMETER 


the ONLY 
RIGHT WAY 

to BLOW 

BOILERS 


CONTINUOUS. 
REMOVAL OF 
“IMPURITIES 
-AND SLUDGES 


SYSTEM 


Not just a blow-off valve, easily 
WJ clogged or worn, but a complete 
scientific system for continuous, 
measured control of concentra- 


tion in boiler water. Stops wet 


i steam, foaming and priming. 

Proven record in hundreds of 
j plants. Fits all boilers and feed- 
waters. 


A survey of your opera- 
tion and what the Mul- 
tometer can do is avail- 
able without cost. Write 
for particulars. 


WALTON ST., CHICAGO 10, ILL. 
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| EXTRA SERVICE 
~ 


DEAERATING 
HEATER 


LIQUID 


CONDITIONING Please send Bulletin 2 on your Liquon Dcaerating Heater. 


114 East Price Street, Linden, N. J. 


Engineering Service Representatives in Principal 


Cities 
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DEAERATES 


STORES 


Protect your boilers from “gas attacks” by installing a LIQUON Deaerat- 
ing Heater. 


This unit deaerates and degasifies the boiler feed in TWO stages to assure 
COMPLETE elimination of oxygen and free COz. First, in the preheater com- 
partment, most of the gases are removed by spraying the water into a steam 
space. Then, to scrub out the final trace of gases, the water passes into a 
reboiler section, where it comes in contact with a large excess of entering 
steam. The result: Zero oxygen... by the accepted modified Winkler test 
GUARANTEED 


And here are some additional design advantages...no moving mechanism 
-+.mo trays to corrode or get fouled ...countercurrent flow of steam and 
water for greatest efficiency. Write for Bulletin 2 describing the LIQUON 
Deaerating Heater in greater detail. 


Send the Coupon 


LIQUID CONDITIONING CORP., 114 East Price St., Linden, N. J. 


COMPANY 


ADDRESS 
P-4-48 
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Type 
STEAM REDUCING 
VALVES 


At the right we 
show Fig. 112 
(see Bulletin No. 
1-A) for 300 Ib. 
steam service, 
All bronze— 
Screwed or 
Flanged Ends — 
Bronze or Nickel 
Alloy Seats and 
Valves — Pilot 
Operated. Sizes: 

12”, 
14”, 

The main 
valve disc 
and pilot 
are easily 
taken out 
for cleaning 
and regrind- 
ing. The 
main valve 
disc will fall 
out when the 
bottom bon- 
net is re- 
moved. By 
taking oft 
the diaphragm cap and unscrewing the 
pilot valve seat, the entire pilot valve 
can be lifted out. 

Similarly for 250 Ibs. service we offer 
Fig. 114. Iron Body—Flanged Ends— 
Bronze or Nickel Alloy Seats and 
Valves—Pilot Operated. Sizes: 24”, 
4”, 6”, 8”. 

And for 400 and 600 lb. service see 
pages 10 and 12 of Bulletin 1-A. These 
valves are for temperatures to 900° F. 
Series 40 is for steam service to 400 Ib. 
while series 60 is for steam service 
to 600 lb. Steel Body—Stainless Steel 
and Nickel Alloy Seats—Nitralloy 
Piston and Stainless Steel Piston 
Chamber—Flanged Ends—Pilot Oper- 


24”, 4. 


BULLETIN NO. 1-A 


This is a 52-page bulletin covering ATLAS 
Regulating Valves—for steam, water, air, 


gas, or oll, Ask for a copy. 


A "REGULATING VALVES FOR EVERY SERVICE | 
289 South St., Newark 5, N. J. 
Represented in Principal Cities 
Without obligation, please send me “ATLAS 
Bulletin No, 1-A." Please send complete in- 
formation on the following ATLAS products: 
C) Damper Regulators Pump Governors 


© Temperature Regulators Float Valves 


Exhaust Control Systems Oil Control Cocks 
O Pressure Regulators Humidity Controllers 


[] Campbell Boiler Feed Balanced Valves 
Water Regulators Control Valves 
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M Binney as assistant district manager of 
N. Y. sales district. Merle J Graham has 
been made manager and Frank G Benford 
assistant plant manager of Leechburg, Pa., 
plant. 


Newell Royall has been appointed sole 
Bigelow-Liptak Corp representative in 
Tex. Art Brooks has joined Bigelow-Liptak, 
Detroit, as advertising and sales promotion 
manager. 


Allied Control Co had a plan for reor- 
ganization confirmed by U. S. Federal 
Court in Chicago on Feb. 17. Board of 
directors is composed of Paul E Fenton, 
Huntington B Henry, Duncan MacKenzie, 
Coburn Musser and C L Von Egloffstein. 
Von Egloffstein has been elected president, 
James McDill, controller and J K Holbrook 
Jr, secretary. 


Frank W Seivert has been named advertis- 
ing manager of Kellogg div of American 
Brake Shoe Co at Rochester, N. Y. 


E L Malm has been promoted to sales man- 
ager of Hoffman Specialty Co, Indian- 
apolis. Woodrow W Dillon has been made 
assistant sales manager. 


Louis Allis Co, Milwaukee, has created 
three new offices. Elected to these new 
posts are Louis Allis Jr, vice-president in 
charge of sales; Frank O Kovich, vice- 
president in charge of manufacturing; and 
T R Wieseman, vice-president in charge of 
engineering. In addition. C G Skidmore was 
appointed sales manager, James H Dagan- 
hardt, chief engineer, and John J Kirkish, 
chief of electrical design. 


H S Robertson has been named vice-presi- 
dent of Harbison-Walker Refractories 
Co, Pittsburgh, Pa. F W Sheppard has 
been made general sales manager and C A 
Brashares sales manager of Birmingham 
district. 


Brown Fintube Co, Elyria. Ohio, has an- 
nounced appointment of Rolland D Koenit- 
zer as assistant chief engineer of heat 
transfer dept. 


J L Perez Grovas, consulting chemical engi- 
neer, has been appointed representative in 
Mexico for sale and service of water-treat- 
ment products of power chemicals div of 
E F Drew & Co. Offices are at Palma 
9.407, Mexico, D. F. 


E F Drew announces following additions 
to its field staff of water engineers: J S 
Beecher and A J Napier are to be at Pitts- 
burgh, John J Mego at York, Pa., and 
T E Lamb at Albany, N. Y. A N Wilson 
has been made district sales manager for 
Middle Atlantic states. 


Wilson Welder & Metals Co has made 
Industrial Air Products Co as its exclusive 
electrode distributor in state of Ore. Main 
office of this new distributor is at 3200 
N W Yeon Ave, Portland, Ore. 


Ampco Metal, Inc, has announced a 
number of changes in its sales organiza- 
tion: Jack K Bybee has been named dis- 
trict manager of Detroit sales territory. 
He will be assisted by Don Coleman, field 


We'll help you engineer 


the correct pump to 


your application 


HORIZONTALS: 


FEED PUMPS — SEWAGE 
S-CHEMICAL PUMPS- 


RWRITERS’ APPROVED 
FIRE PUMPS—REFINERY AND 
PROCESS PUMPS. 


FOR unbiased PUMP 


RECOMMENDATIONS 


FOR MOST SERVICES IN ALL INDUSTRIES 


Peerless manufactures pumps in both verti- 
cal and horizontal types for most services 
in oll industries. Bulletins describing individ- 
val applications of each of these types of 
pumps are available on request. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORP. 
Factories: Los Angeles 31, Calif.; Quincy, Iil.; Indianapolis, Ind. 
District Offices: Chicago 40, 4554 N. Broadway; New York 5, 
37 Wall St.; Atlanta Office: Rutland Bidg., Decatur, Georgia; 
Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, Calif. 
Distributors in all Principal Cities 
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VERTICALS 
VERTICAL DEEP WELL AND CLOSE- 
COUPLED TURBINE PUMPS—HYDRO- 
; FOIL PROPELLER AND MIXED FLOW 
PUMPS — MINE PUMPS — HI-LIFT 
PUMPS —-UNDERWRITERS' AP- 
} | PROVED VERTICAL FIRE PUMPS — 
DOMESTIC WATER SYSTEMS. 
GENE! | 
BOILE! 
PU 
| 
\< 
> 
Pi 


cen in the Cities Service 
products family of industrial lu- 
bricants are oils and greases for more 
than a thousand industrial applica- 
tions. Whether your requirements 
demand a highly refined spindle oil 
or the heavy duty type greases used 
on these massive automotive body 
Presses, you'll find it in the right 


SERVICE 


grade and the right type among the 
industrial lubricants of the Cities 
Service Oil Company. 

Determining the right type and 
grade of industrial lubricant fre- 
quently involves costly experimen- 
tation. Why not let a qualified Cities 
Service industrial lubrication engi- 
neer take over your lubrication wor- 


ries. His recommendations may save 
invaluable production time and sub- 
stantially cut operating and main- 
tenance costs in your plant or trans- 
portation equipment. 

Write Cities Service Oil Com- 
pany, Sixty Wall Tower, Room 96, 
New York City 5, N. Y. This puts 
you under no obligation, of course. 


CITIES SERVICE OIL COMPANY 


NEW YORK e+ CHICAGO 


In the South: ARKANSAS FUEL OIL COMPANY 
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Principles of Jet Propulsion | RETURN 


By M. J. ZUCROW, Professor of Gas || For Pumping, Boiler 
of Mechanical Engineering and Aero- 
Here, in one comprehensive volume, enna 
are packed all the facts necessary fo- 
an understanding of jet propulsion. 
Ameng the subjects discussed are 
Momentum and Energy Relationships 
for Fluids, Thermodynamics of Gas 
Flow, Thermodynamic Properties of 
Air, Airplane Performance Calcula- 
tions, The Gas Tur- 
bine Power Plant, 
The Gas Turbine 
Type of Thermal Jet 
Engine, Air Com- 
pressors, Turbine 
Characteristics, The 
Ro ket Motor: ete. 
Fully illustrated with 
diagrams, tables and 
equations, 

1948 563 Pages $6.50 
ON APPROVAL COUPON 


Zucrow’s PRINCIPLES OF JET PROPULSION. 
postage; otherwise I will return the book postpaid. 


( Offer not valid outside U. 8.) | 


| TEMPLETON 
TRAPS 


Turbines and Jet Propulsion, Schools Heating and Vacuum Lines. 
nautics, Purdue University |] Pumps Water at any temperature or 


Valves and Seats of Stainless Steel. 


Joh ‘ : P-4-48 Sizes 1 in. to 4 in. inlet and outlet. 
440. p York 16, N. Y. Capacity 2500 lbs. to 60,000 lbs. water 
I"lease send me, on ten days’ approval, a copy of discharge per hr. 


If 1 decide to keep the book, I will remit price plus Send us your problems 


TEMPLETON BROS. 


Zone.....- State....... 169 Reservation Road 
HYDE PARK 36, MASS. 


STEAM 


Feeding, Draining, 


engineer. In Toledo, Ohio, area the In- 
dustrial Instrument Co, Millbury, Ohio, has 
been appointed Ampco distributor. Wayne 
(amp and Donald Bennet are principals of 
the organization. Gordon E Brown has been 
made district manager of Chicago sales 
territory. He will be assisted by Robert H. 
Louthain, field engineer. Tom Coghill has 
been named development engineer—process 
industries in Chicago office. 


George E Grimshaw, manager, industria] 
insulation dept, Johns-Manville Corp, 
retired April 1 to establish himself as con- 
sultant on industrial insulation. 


Armstrong Cork Co, Lancaster, Pa., has 
appointed Charles S Conrad Jr chief archi- 
tect, following retirement of Henry Boett- 
cher after 40 years of service. Floyd S Kline 
has been named assistant chief architect. 


Joseph R Lex has been made assistant gen- 
eral manager of Progressive Welder Co, 
Detroit. 


Henry A Anderson has been appointed 
manager of coupling div at John Waldron 
Corp, New Brunswick, N. J. 


Carboloy Co, Detroit, has named F C 
Ritner vice-president in charge of personnel. 


C W Bird has been transferred to Shreve- 


“CRYER TRAPS are fast 


in removing initial loads 
of air and condensate. 


DELIVERY FROM STOCK 


° (1) Free turning 
Features: ball rolling on 
roller never sticks (2) quick vent — 
for large capacity (3) mechanically 
simple (4) baffle plate prevents 
sudden surges from lifting bucket 
(5) powerful leverage permits use 
of large orifice (6) all stainless 
steel parts (7) sleave orifice easily 
removed (8) no threads to strip. 


No. 20 (¥2" JUNIOR TRAP) 
Ideal for a wide range 


of applications 


All the outstanding features which have established the 
superior performance of Cryer Traps are offered in these 
small, compact units which are low in first cost and main- 
tenance. Weight is only 5 pounds and installation can be 
made without supports. These traps are designed for 
straight through application and are ideal for use with unit 
heaters, processing kettles, as well as in laundries, dairies, 
etc. 

Cryer also makes Thermostatic Radiator Traps as well as all 
sizes of traps and repair parts for the line formerly known 
as the J-M Ball Steam Trap. 

ees Traps are available through leading distributors every- 
where. 


CRYER TRAP AND VALVE CO., INC. 


366 Madison Ave., New York 17, N. Y. 


Manufacturers of steam specialties for over forty years. p At Ay 


Sizes: '/2” to 24/2” 
Capacities: 
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port, La., where he will be in charge of 
all sales and service for La., eastern Tex. 
and southern Ark. area of Bird-Archer 
Co, New York 17, N. Y. 


Calco Chemical Div of American Cyana- 
mid Co, Bound Brook, N. J., has appointed 
D M Aumack to newly created position of 
manager of effluent dept. Aumack will di- 
rect operation of effluent and treatment 
facilities at all Calco plant sites. 


Thomas D. Endicott has joined staff of 
George H Gibson Co, advertising, 50 
Church St, New York 7, N. Y. 


Ralph W Purves and Don Davis have been 
given new appointments in financial div of 
B. C. Electric Railway Co on Vancouver 
Island: Purves has been made assistant to 
financial officer and Davis control manager 
for Vancouver Island div of the company. 


H K Ferguson Co, industrial engineers 
and builders, re-elected following officers of 
the company: John Oman III, president: 
Otto F Sieder, executive vice-president and 
general manager: Wells N Thompson, vice- 
president; F R Edenfield, vice-president: 
Frank H Maag, secretary and treasurer: 
Earl Murray, assistant secretary and treas- 
urer; and George Collin, comptroller. 


Irving J Harris recently retired as con- 
struction engineer at Shasta Dam after 4 
years of electrical engineering work. 


Stone & Webster Engrg Corp, Boston. 
has appointed William F Ryan engineering 
manager, following death of Dr A C Klein. 
Harry S Houghton has been named as 
sistant engineering manager. 


American Institute of Electrical Engi- 
neers has nominated following official 
ticket of candidates for offices becoming 
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there only one BADGE 


Bavcer Self-equalizing Corrugated Expansion Joints 
should be a “must” on all pipe-line installations. 


Because only in Badger Expansion Joints are the 
flexing movement and stresses definitely directed so that: 


All points of the surface of each corrugation share its 
individual load equally, and 

All the corrugations share the stress load equally. 

With Badger ALL-CURVE Directed Flexing Rings 
and Badger ALL-CURVE corrugations, excessive 
stresses can’t localize in pockets, corners or junctions, 
nor pile up unevenly among the corrugations. They 
can’t endanger the line or shorten the life of these 
superbly engineered joints. 

Special Badger methods of forming the corrugations 


Badger 


PACKLESS 
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CORRUGATED 


e E. B. Badger & Sons Co. is the original and 
sole manufacturer of BADGER Expansion Joints 


from a single piece of tubing contribute further to the 
strength of these joints, and a special Badger heat 
treatment preserves their flexing qualities. 


Each corrugation affords a definite standard of 
traverse, according to its depth and the diameter of 
the joint. This makes it easy to determine the number 
of corrugations required to absorb the maximum ex- 
pansion of any length of line. 


When you install dependable, long-lasting Badger 
Self-equalizing Corrugated Expansion Joints, your pipe- 
expansion problems are solved. 


MADE IN COPPER, STAINLESS STEEL AND OTHER ALLOYS — 
Copper for normal pressures and temperatures; Stainless Stee] and 
other alloys for higher requirements—and where corrosion is a 
prob em. Single or multiple corrugations—for traverses from a 
fraction of an inch upward. Also made in Non-equalizing type 
(without rings) for uses that do not require added protection. Send 
for Bulletin No. 100 (Self-equalizing) or No. 200 (Non-equalizing). 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass. 


Agents In Principal Cities 
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For BOILER WATER LEVELS .. . 


The Henszey Boiler Feed Regulator provides a low cost 
method of continuous, automatic and accurate boiler 
water level control in one simple compact unit. Once 
installed and set for operation, no further attention is 
necessary —nothing to get out of order—nothing to rust. 


HENSZEY Boiler Feed REGULATORS 


help avoid the hazards of high, as well as low water 
levels. They function night and day under all load con- 
ditions. If the boiler needs water — the Henszey Regula- 
tor delivers just the right amount to maintain proper 
efficient boiler water levels. Made for pressures up to 
600 Ibs. and in pipe sizes up to 4 inches. 


Send for complete information or contact 
your nearest Henszey Representative. 


HENSZEY COMPANY - Dept. D 4, Watertown, Wis. 


BOILER FEED REGULATORS 


Continuous Blowdown «¢ Distillation Systems © Heat Exchangers 
Feed Water Meters « Flow Indicators ¢ Propertioning Vaives 
also MILK EVAPORATORS and PRE-HEATERS 
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vacant Aug. 1, 1948: For president: Everett 
S Lee. For vice-presidents: Victor Siegfried 
(Northeastern district), John L. Callahan 
(New York City district), Ira A Terry 
(Great Lakes district), George N Pingree 
(Southwest district), Richard McKay 
(Northwest district). For directors: Clar- 
ence W Fick, Morris D Hooven, F O Mc- 
Millan. For treasurer: W I Slichter. 


Joseph R Lex has been made assistant gen- 
eral manager of Progressive Welder Co, 
Detroit. 


Massachusetts Institute of Technology 
has appointed Dr William R Hawthorne 
to new post of George Westinghouse pro- 
fessor of mechanical engineering. 


Battelle Institute, Columbus, Ohio, has 
named Carl E Miller to its research ad- 
visory staff. He will act as a_ technical 
advisor on research in coal, gas and petro- 
leum technology. 


National Assn of Fan Manufacturers 
elected following officers for ensuing year: 
(1) R A Wasson, president (2) T J Flana- 
gan, vice-president (3) L O Monroe, sec- 
retary-treasurer. 


Midwest Stoker Assn has elected F J 
Moran, president; E W Jones, vice-presi- 
dent; John W Akins Jr, secretary-treasurer. 
These officers were also elected to board 
of directors, along with Joseph G Beard 


_and Edward J Taft. 


Following officers were elected for ensuing 
year at 22nd annual meeting of Industrial 
Unit Heater Assn: (1) L D Mandell, 
president (2) R H Nelson, vice-president 
(3) L O Monroe, secretary-treasurer. 


Ernest Muehleck has been re-elected chair- 
man of board of governors of Magnesia 
Insulation Manufacturers Assn. Alvin 
M Ehret Jr has been named vice-chairman 
of board of governors. L M Cassidy has 
been elected treasurer. R S King and R H 
Chase have been made members of board 
of governors. 


Dr Ralph L Brown has been appointed 
chief of Bureau of Mines coal branch, 
fuels and explosives div. 


R C Johnson has been elected president of 
Eastern Nebraska Public Power Dis- 
triet. He succeeds the late T E Wheeler. 


John Preston, Humphrey, Neb., is the 
new president of Loup River Public 
Power District. Preston replaces Ed 
Kelly, who resigned the presidency but 
will continue as a director. J A Borg has 
been advanced to first vice-president and 
E T Miessler to second vice-president. 


OBITUARIES 


Walter H Wood, 73, service engineer 
with Combustion Engrg Co, died suddenly 
of a heart attack at Piqua, Ohio, on Feb. 5. 
Harry W Reade, 56, apparatus sales man- 
ager for Air Reduction Sales Co, died sud- 
denly at Jersey City, N. J., on Feb. 15. 
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The trouble with the “Sunday Driver” is lack of practice 


...he doesn’t drive enough to do an expert job. 


Welders can be the same way on work like alloy 
piping. Alloy pipe welding is exacting work... the 
average welder doesn’t do enough of it to become 
expert. 


Qualified Pipe Fabricators select men with special 
aptitude and train them to do alloy pipe welding .. . 
exclusively and day after day. Metallurgical control, 
close supervision and continuous inspection maintain 
the essential high degree of skill that is developed. 
, Work rotating machines and other special equipment 

assure alloy welding under the most favorable condi- 
/ tions from the standpoint of both quality and economy. 


Better welding is one of many reasons why pre- 
: fabricated alloy piping from the shops of Qualified 
| . Fabricators is better piping. 


3377 


FABRICATION 


INSTITUTE 


THE PIPE FABRICATION INSTITUTE 
Devoted to the Technical and Economic Problems in Piping ~ 


| 1108 CLARK BUILDING © PITTSBURGH, PENNA. . 
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The Mew Jerguson 
TRULEVEL GAGE 
Remote Reading 
Water Leve 


Accurate Reading At Any Location 


in Power Plant with Trulevel Gage 


Let Us Send You This Trulevel Data Unit 
Describing The Only Distant Reading 
Gage Which Can Be Quickly And Easily 
Checked At Distant Reading Point 


HEN you install the Jerguson Trulevel Gage you can read boiler 
level at any location you specify in your Power Plant. 


The Trulevel does not need to be installed right next to the boiler, 
unless this happens to be the most convenient point. Place it at the 
location where it can be most easily read, and checked periodically for 
accuracy. 


Quick checking at the distant reading point is a patented and exclusive 
feature with Jerguson?"@§ simply turning the two valve handles on the 
cover it is possible to check gage accuracy in a matter of seconds. And 
Trulevel checks for other boiler water level instruments. If there is 
any question about water level readings, simply check your Jerguson 
Trulevel. This gives you an immediate double check on all of your 
other instruments. 


Send for your free copy 
of the Jerguson Trulevel 
Gage Data Unit No. 38 
shown above. There is 
no obligation, of course. 


CG AGE & VALVE 


COMPANY 
100 Felisway Somerville 45, Mass. 
Representatives in Major Cities . .. Phone Listed Under JERGUSON 
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H W Dexter, 46, native of Valdosta, Ga., 
noted electrical engineer with Duquesne 
Light Co for 21 years, died recently. 
John Williams, 76, a retired stationary 
engineer, died recently in Niagara Falls, 

Benjamin Kent Hough, 72, who was 
New England representative of Richardson 
Scale Co, Clifton, N. J., for about 40 years, 
died at Brookline, Mass., on Jan. 15. 
Thorleif Thorsten, chief mechanical con- 
sulting engineer for West Penn Power (Co 
and West Penn Electric Co, died Feb. | 
at West Penn Hospital, Pittsburgh. 


Jack McDonnell, 40, sales manager and 
vice-president of McDonnell & Miller, Inc, 
died Jan 27 at St. Luke’s Hospital, Chicago, 


Tom Wheeler, president of eastern Neb. 
REA district, died of a heart attack at 
his home near Howe, Neb., recently. 
Clifford J Strike, 52, president and board 
chairman of Idaho Power Co, Boise, Idaho, 
died Feb. 11 after a lingering illness. 
Michael Donegan, 64, operating steam 
plant engineer with Willard D Martin 
Estate, Lynn, Mass., for past eight years, 
died suddenly in Lynn on Feb, 22. 
Einer Winholt, 62, retired power engineer 
for Deere & Co, Moline, Ill., died Feb 17 
in his home in Moline. 


Russell L Williams, 45, chief engineer at 
Roswell Park Memorial Institute, Buffalo, 
N. Y., died Feb 14 after a long illness. 


Ainslee James Bell, 61, vice-president of 
Federal Coal Corp, Chicago, died Feb 3 at 
St. Vincent’s Hospital, Los Angeles. 

Glenn Elliott Howe, 48, senior electrical 
engineer for Southern California Edison 


Co, died Feb 1 in Los Angeles. 


Mark Boyden Steele, 70, president and 
treasurer of Adams Electric Light Co, 
Adams, N. Y., died suddenly of a heart 
attack Feb 3 at his winter home, St. 
Petersburg, Fla. 

Cornelius A Wild, 75, chief engineer at 
St. Vincent’s Manor, Buffalo, N. Y., for 14 
years, died at his home Feb 8. 


Charles O Lineberry, 58, superintendent 
since 1920 of Gorgas steam plant of Ala- 
bama Power Co, died Feb 7 of a heart 
attack. 


J J Bulliung, 56, architectural engineer at 
Market St plant of New Orleans Public 
Service Inc, died Feb 7 at his home in New 
Orleans. He had been with the company for 
33 years. 

Albert F Moriarty, 60, who retired early 
in 1946 as vice-president and assistant ge0- 
eral manager of Central Arizona Light & 
Power Co, died Jan 29 in Phoenix. 
Budd Frankenfield, 75, electrical engi- 
neer and author of engineering textbooks, 
died Feb 1 in Los Angeles. 

Clarence M Carter, 69, for 30 years chie! 
plant engineer of Conant Houghton div of 
United Elastic Corp, Littleton, Mass., died 
in Littleton on Feb 14, He retired from his 
recent post in Nov 1947. 

George D Mackintosh, 80, retired boiler 
inspector for Massachusetts Dept of Public 
Safety, died in Boston on Feb 16. 


Philip Sheridan Biegler, 68, former deat 
of college of engineering at University of 
Southern California, died of a heart attack 
in Los Angeles on Jan 13. 
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‘of Butt Welded Piping 


_ The Westport Method of Controlled, Two Stage Welding [ase sectional diagram) produces fusion 
- butt welds, smoother on the inside of the pipe than the best job you ever saw on the outside of 
~ any pipe. “Hurdles,” or constricted areas around the inside contour, caused by protrusions of weld metal 
- or hy hacking rings, are prevented, not merely eliminated by grinding. Westport Joints are made 
- ‘without sacrificing any strength of the pipe and, further, they provide greater flexibility in align- 
© ment of pipe, valves and fittings. Maximum bondage and strength of the weld is assured. Our bulletin, 

“Something New in Welding,” tells the complete story. } rite for it today and remember, while our 
~ shep pre-fabrieated piping can he made with any type | f joint, we believe you'll prefer the Westport. 


ae Prefabricated Carbon & Alloy Steel Piping and Installation Ser- 
vice Anywhere « Westport and any other type of joint « Repre- 
2 sentatives in Boston, New York, Cleveland, Mobile and Havana. 
(PATENTED! 


MITCHELL & €O., INC. 
2944 ELLSWORTH STREET 
PHILADELPHIA 46, PA. 


SIMCE 1899 
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BUFFALO CLASS “RR” TWO STAGE PUMP 
WITH V-BELT DRIVE 


YES, many more gallons 
per pumping dollar! 
Typical efficiencies of 
these ‘‘Buffalo’’ Class 
“RR” Pumps are running 
right around 75%! There 
are two reasons for this 
year-after-year pumping 
economy. 


1. “Buffalo” "RR” Pumps are MECHANICALLY RIGHT. They require little 
attention and practically no replacements for years of continuous service. 
You save on maintenance. 


2. “Buffalo” “RR” Pumps are hydraulically efficient. They deliver more water 


for the power dollar. You save on power. 


A LOOK AT THE SPECIFICATIONS WILL SHOW YOU WHY “RR” 
MEANS BETTER PUMPING! Write for Bulletin 980-B. 


Pumps, 


488 BROADWAY BUFFALO, N. Y. 


Canada Pumps Ltd., Kitchener, Ont. 


RUGGED, PRECISION CONSTRUCTION —FOR LONG LIFE. 
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Ss INCE the yearly cost of coal often exceeds the cost of boiler equipment, 
many farsighted power plant designers, owners and operators are con- 


ducting fuel investigations. 


The results are used as a basis for design specifications for new plants or when 
modernizing existing plants. Often only minor changes are necessary to materi- 
ally widen fuel selection in existing plants—enabling them to purchase the best 


coal value available under all market conditions. 


The Engineering-Research Department of the Ohio Coal Association will be glad 
to furnish, without obligation, helpful information to power plant designers, oper- 


ators, and owners on how to conduct a fuel investigation for lower power costs. 


THIS BOOKLET contains charts, illustrations, dia- 
grams and technical data on how to conduct a fuel 
investigation for lower power costs and other help- 
ful information of interest to power plant designers, 
operators and owners. Free on request— write today. 


ROCKEFELLER BUILDING « CLEVELAND 13, OHIO 
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A STEAM GENERATOR WITH UNUSUAL ADAPTABILITY AND 
FLEXIBILITY = BURNS GAS OR OIL WITH EQUAL EFFICIENCY 


Close-up of combination burner for gas or oil. Oil burner 
in stand-by position for quick change-over. 


Get Guaranteed 80% Efficiency 
with either Fuel with a 
Cleaver-Brooks Steam Generator 


NSTALL a steam generator equipped to burn the 

available fuel in your area—either oil or gas. Cleaver- 
Brooks offers all three: (1) Oil-fired models, (2) gas- 
fired models, and (3) models equipped with a combination 
burner which permits alternate use of gas or oil, provid- 
ing for a quick change-over from one fuel to the other. 
Equally important—you get Cleaver-Brooks’ guarantee 
of at least 80% efficiency from full load down to 30% 
of rating—with either gas or oil as fuel. 

And that’s not all—more advantages are gained using 
a Cleaver-Brooks “packaged” steam generator. They 
give you clean, smokeless operation—eliminate fuel-ash 
handling—require no high or costly stacks—no special 


200 HP. Cleaver- 
Brooks Steam Gen- 
erator equipped with 

gas-burner. 


foundations—fit under low headroom—flexible operation 

to meet fluctuating loads. Fully meet all codes. 
Investigate Cleaver-Brooks Steam Generators—there’s 

a size to fit your needs—15 to 200 p.s.i., 15 to 500 HP. 


CLEAVER-BROOKS COMPANY 


332 E. KEEFE AVENUE . MILWAUKEE 12, WISCONSIN 


WRITE on your business letterhead 
for free Steam Cost-Calculator —a 


ready-reference slide rule showing 
comparative steam cost when using 
oil, gas or coal as fuel. 


4 
“Packaged STEAM GENERATORS 


HAVE SERVED INDUSTRY 


FOR MORE 


THAN FIFTEEN YEARS 
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CR N F PA K IN OMPAN 1830 CUYLER AVE. CHICAGO 13, ILL. 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS = CRANE PACKING CO., LTD., Hemilton, Ontario, Canada. 
INGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, Branches: Montreal, Toronto, Vancouver 
ST. LOUIS, TULSA “hg 
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LUMNITE LUMNITE LUMNITE 
for Ash-Pit and Cinder- for Coal-Bunker Linings for Flue and Duct Linings 
Catcher Linings 


resists abrasion of flue gases and 
fly ash. Provides insulation where 
required. 


resists corrosion and abrasion. 


withstands wear and corrosion in 
both wet-type and dry-type units. 


| LUMNITE 
for Steel Stack Linings These for Mortar in Brick 
protects steel stacks from corro- ’ | Chimneys 


sion. Insulating properties im- 


resists attack of sulphurous gases 
prove efficiency. 


and corrosive condensate formed 
in intermittent and low-tempera- 
ture operation. 


LUMNITE LUMNITE 


for Castable Refractories | 8S@S of for Overnight 


for jointless walls and arches, Structural Concrete 


baffles, burner blocks, door lin- 
° for rapid maintenance. Full 
ings, stoker ae vn _— LU MNITE... strength concrete in 24 hours or 


less, even in freezing weather. 


... give Power Plant Operators these 4 advantages 


1. Ease of installation. LUMNITE con- 3. Resistance to heat, corrosion, abra- 

crete linings are cast in place toexact shape sion. With aggregate selected according to 

and size required. For thin sections, asin _ service requirements, LUMNITE makes 

flues and stacks, linings are shot on witha concrete to withstand high temperature, 

cement gun or plastered by hand. sulphurous flue gas and fly ash, or corrosion 
from bunkered coal and cinders. 


2. Jointless Construction. Smoother sur- 
faces result from monolithic, one-piececon- 4. Rapid maintenance work. LUMNITE 
struction. Absence of joints means less linings are ready for service 24 hours after 
resistance to flow of gases, less wear on placing. Maintenance jobs finished over- 
linings subject to abrasion. night reduce outage time. 


For further information, write to: 


Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES STEEL CORPORATION SUBSIDIARY 
135 EAST 42nd STREET «© NEW YORK 17,N. Y. 


“*THE THEATRE GUILD ON THE AIR’’—Sponsored by U.S. Steel—Sunday Evenings—ABC Network 
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BS&B vacuum VENT 


ON 


WH 


for BETTER PROTECTION 
against 


VAPOR LOSS 


The Black, Sivalls " Bryson Pressure-Vacuum Vent 
Valve provides positive tWO,way protection while mini- 
mizing vapor losses from tanks, containing benzol, alco- 
hol, gasoline and other prodwéts economically stored /— 


under slight pressure. SPECIFICATIONS 
Automatically sealed against escape@wder normal preg Standard | Maximum | Standard 
9 Pressure, | Pressure, | Vacuum, 
occurs, providing quick relief. When vacuum develops, Ounces | Ounces | Ounces 
BS & B diaphragm to permit ; 
in-breathing. 
4 2 16 
Available in a full range of : : 
Larger sizes suitable for man- : 
way use. Write for full infor- ee : = Ya 
mation to Special Products : 
Division, Black, Sivalls & = 
Bryson, Inc., Power and Light 24 1% 4 


Bldg., Kansas City 6, Mo. 


KANSAS CITY, MO. OKLAHOMA CITY, OKLA. 


VAPOR-SEALED — PRESSURE-TIGHT — AUTOMATIC RELIEF — VACUUM-PROTECTED 
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Y 
a> Vacuum Ring ia 
FOREIGN INQUIRIES INVITED Cable Address: BLACK, KANSAS CITY, U.S.A. 
BLACK, SIVALLS & BRYSON, INC. 
| 


AIR 
COMPRESSOR 


Because of its smooth running characteristics despite this small space requirement, the WG-9 
and the small base area of the rugged semi- is built for heavy duty, continuous, 24 hour a 
steel frame, only a small block-type foundation day service, and incorporates such features 
is needed, making the Joy WG-9 an ideal as full force-feed lubrication, anti-friction main 
installation where space is at a premium. Yet, bearings and long-life “Dual Cushion” valves. 


CYLINDER LINERS REPLACEABLE ON THE JOB 


DIVISION. 


J OY MANUFACTURIN G co. 


GENERAL OFFICES: HENRY W. OLIVER BUILDING. PITTSBURGH 22, PA. 
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Carload 


Here’s a different type of preserver—onc 
which prolongs the life of induced draft fans 
and alleviates an air-pollution problem by 
collecting fly ash. 


This American Blower Type ST Precipitator 
is on the way to another of America’s famous 
producers of power. It will be used on a 


pulverized-fuel-fired boiler unit. 
Story behind the story: this is the fourth such 


shipment to this customer since 1938! And two 
more are on order. 


Yes, products can be judged by the company 
they keep—especially when those companies 
re-order again and again from the same source. 


If you're interested in figures: The American 
Blower Type ST Fly Ash Precipitator unit, 
shown, is designed for a 550,000-pound steam 
generator and will handle 295,000 cfm of flue 
gases at 320° F. Write for Bulletin 1628. 


AMERICAN BLOWER CORP., DETROIT 32, MICH. 
CANADIAN SIROCCO CO., LTD., WINDSOR, ONT. 


AMERICAN BLOWER 


Division of American Ranraror & Standard Sanitary conroration 
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you need it most 
»»e where you need it most 


Versatile and rugged, this portable addition to the Central Electric and 
Gas Company’s South Dakota operations is destined for years of reliable 
service to the people of the state—whenever and wherever it is needed most. 
This compact generator set is currently serving to augment existing plant 
facilities at Phillip, S.D., during the overload period of the winter months. 
It will thereafter be available for emergency service in other South Dakota pen pent 
communities. 
This Enterprise DSG-36 unit is rated 694 HP at 450 RPM, developing 
480 KW. It is designed to parallel with other units wherever it may be 
needed. Accessories for starting and cooling are mounted upon the one ENTERPRISE ENGINE 
skid base to simplify and to reduce the time necessary for setting up. AND FOUNDRY CO. 
This modern application of portable Enterprise power warrants your ‘ 
full investigation. Write for complete information, or call on the Enter- 18th & Florida Sts. 
prise office nearest you. San Francisco 10, Calif. 


Choice of Power Experts... Everywhere 


CHICAGO WASHINGTON, D.C. NEW ORLEANS TULSA 
NEW YORK LOS ANGELES ST. LOUIS MIAMI 
SEATTLE SALT LAKE CITY BOSTON OMAHA 


DIESEL ENGINES 


BURNERS PROCESS MACHINERY 
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COFFIN TURBO PUMPS 


HIGH SPEED « SINGLE STAGE 


-Wide Range exact pressure governing 


Section 
through 
Governing 
Gear 


<<" 


_—— (DOWNWARD FORCE) 


LINE STEAM 
7 PRESSURE 


STEAM PISTON 

TEAM LEAK— 
r EXHAUST 


Tre Coffin Governing Gear is a 

powerful hydraulic relay turbine 
governor responsive to pump dis- 
charge pressure. Diaphragms and 
bellows are not used. The hard 
stainless steel piston elements 
give instant and accurate response 
to pressure:impulses, maintaining 
steady discharge pressure without 
“hunting” or necessity for adjust- 
able damping. Sediment bearing 
and scale depositing liquids give 
tise to no operating difficulty. 
Activity prevents the emergency 
governors from becoming stuck 
open. 


fume 


NY 


SS Nt 
: G 
ame RK) <q 4 
N IN\ 


S 


Standardized 
Boiler Feed 
Units for: 


1. Standardized Steam Turbine 
*Pump and Governor Se’ 
ineered, assembled, a 
MEDIATE SHIPMENT. 


2. No destructive casing erosion-corrosion, 


3. No interstage leakage. 


Wide range exact pressure governing. 


5. Loss of suction reduces speed without tri 
speed 


automatic 
fon restoration. 
6. High efficiency 


mp plus 
bucket row L 
steam consumption. 


7. Matched Pump, Turbine and Governors 
sibility. 


under one respon 


Literature sent on request; specific proposals on receipt of operating date. 
Representatives in Principal Cities 


Steam Pressures to 650 PSI 
Steam Temperatures to 850 F 
Back Pressures to 60 PSI 


ine Centrifugal 
individually en- 
tested 


high speed two- 
it minimum 


Capacities to 500 GPM 
Discharge Pressures to 750 PSI 
Heads to 1800 feet) 

quid Temperatures to 300 F 


mon 


8. Exact hydraulic and mechanical balance— 
light weight rotor—la bearings; result: 
bearing troubles practically unknown. 


9. Pump Gland Leakoff provides adequate 


recirculation; suction pressure only on 
packing. 


10. Rigid one-piece steel casing plus heavy 
shaft plus ample clearances result in no 
damage from dry operation. 


11. All parts made to gage and replaceable 
without fitting; all parts in stock at fac- 
tory with wearing parts available from 
agencies’s stocks. 


12. Proved for performance over @ period of 
more than twenty years in service. 


13. Compact, light in weight, quiet and low in 
maintenance. 


SEE OUR CATALOG IN SWEET’S POWER PLANT AND ENGINEERING FILES 


328 South Dean St. 
sENGLEWOOD.NS. 
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OFT. ..tough...ductile — that’s Globeiron high 

purity ingot iron seamless tubing. Tubing that’s 
ideal for severe forming operations—cold or hot. Its 
metal structure is uniquely uniform — almost pure 
ferrite. Its magnetic permeability is almost that of 
pure iron. You can weld it with any common method 
— no pre-heating or other precautions are necessary. 


Globeiron is superior to many steels in corro- 
sion resistance — in any applications wherever cor- 
rosive attack is accelerated by segregations and 


Soft...tough... 
ductile 


impurities in steels. It may be hot-worked in any 
temperature range without becoming brittle. Pres- 
sure tube requirements, where uniformity, ductility 
and purity of metal are essential, can best be met 
with Globeiron seamless tubing. 


Globeiron is a product of Globe Steel Tubes 
Co. — a specialized, dependable manufacturing 
source for seamless tubing in carbon, alloy, stain- 
less steels, and Gloweld welded stainless steel tubing. 


Globe Steel Tubes Co. - Milwaukee 4, Wisconsin. 


Write for Globeiron Bulletins 
Nos. 109A and 113 


SEAMLESS TUBING 
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GENERA CONTROLS 


aut? 


* Accurate and positive in action. 
* Visual leveling indicator. 


* Complete selection of temperature 
ranges and switch combinations— 
Models to meet every requirement. 

* Fast reaction to liquid temperature 
change—Two-inch well provides large 
heat-exchange area for both direct and 
proximity contact with temperature- 
sensitive element. 


* Close temperature differential— 
Approximately 10° F. in most 
installation conditions. 


* Temperature setting easily changed- 
Just one external adjustment screw to turn. 


* Ample current capacity for use in 
all standing control systems— 
Up to 15 Amp. switch rating. 


* Mercury type switch—Dust-proof, 
on _ tamper-proof, impervious to corrosive 
PACTORY BRANCHES: BIRMINGHAM {3) BOSTON (16) CHICAGO (5) DALLAS (2! atmospheric conditions and “pitting” 
‘DENVER (10) © DETROIT (8) © CLEVELAND (15) * HOUSTON (2) ¢ KANSAS CITY (2) characteristics. 
(17] © PHILADELPHIA (40) © PITTSBURGH (22) SAN FRANCISCO (7) SEATTLE ) 
For complete specifications 


WBUTORS IN PRINCIPAL CITIES 
request Bulletin SDL-32R-2. 
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Carrying volatile fumes from a lubricat- 
ing oil storage pit, this metal duct runs 
10 feet before it enters a tile flue. 
Which specification would you choose? 


Leave bare 


CI 


2-inch magnesia block 
over air space 


HERE'S WHAT THE ARMSTRONG ENGINEER RECOMMENDED: 


There’s no need to conserve heat 
in this duct. Therefore, it would 
seem that heat insulation is un- 
necessary. But there’s another rea- 
son, and an important. one, for 
installing it. Insulation here is val- 
uable fire protection. 

Duct fires are apt to be danger- 
ously hot, hard to reach, hard to 
extinguish. They can happen any 
time a spark or flame meets in- 
flammable vapors. With 2” of 85% 
Magnesia on the duct, applied 
over V-ribbed metal lath to form 
an air space, a fire inside can burn 
out without damaging adjoining 


insulated cables, water and air 
lines, or machinery. The air space 
between duct and insulation guards 
against the duct’s burning out. If 
a fire occurs, the insulation will 
pay for itself many times over. 

One of the big advantages of 
calling in an Armstrong engineer 
to estimate your heat insulation 
job is the careful attention he gives 
to every detail. He is trained to 
notice spots like this, which are 
often overlooked. 

You can get an Armstrong esti- 
mate on your next heat insulation 
job without obligation. Just phone 


our nearest district office. Your es- 
timate will be backed by the full 
resources of our organization, 
which include well thought out 
specifications, quality materials, 
and skilled workmanship. 


FREE INSULATION CHART 


This chart lists types and thicknesses of 
insulation for temperatures from 300° 
below zero to 2800° F. Write today to 
Armstrong Cork Co., ~ 
Industrial Insulation 
Department, 7004 

Maple Ave., 

Lancaster, 

Pennsylvania 


ARMSTRONG’S INDUSTRIAL INSULATION 


_ Complete Contract Service 


All Te 


= 
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MEASURES 
EXTREME LOW FLOW 
OF WATER, SEWAGE AND 
INDUSTRIAL LIQUIDS 


Simplex Type “S” Parabolic Flume is designed to measure 


accurately flows of all kinds of liquids through partially- 


filled pipes, sewers or channels where free-flowing conditions 
exist. The Simplex “S” Flume permits measurement of fluid 
under low head conditions and with small head loss . . . needs 
only slight free fall of the liquid at flume outlet. Write for 
bulletin and full information to the Simplex Valve & Meter 
Company, 6780 Upland Street, Philadelphia 42, Pa. 


METER COMPANY 
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Starting in 1887 with the fundamental question — “what 
makes packing pack?” — Garlock has extended its research 
from year to year until the newly constructed building shown 
above is now required to house Garlock’s research activities. 
Garlock products are developed, improved and refined in 
these completely modern chemical, physical and rubber-com- 
pounding laboratories; thoroughly tested in the fully equip- 
ped test department and processed in the pilot plant before 
ever reaching the production department. This Quality 


Control is your assurance of uniformly high quality in every 
product sold under the Garlock name. 


THE GARLOCK PACKING CO., PALMYRA, N.Y. 
In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 


Chemical Laboratory 


Testing Laboratories 
general view 


Another section of Testing 
Laboratories 
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Wauaen Diesel engine advancement reached the point 
where electric starting was required, Exide had already 
accumulated years of experience in building batteries 
for internal combustion engines. This knowledge provided 
the basis for the early application of Exide Batteries 
to Diesel starting. 


As Diesel development advanced, Exide Batteries kept 
pace step by step. Today, on the Diesel’s 50th anni- 
versary and Exide’s 60th, these powerful, heavy-duty 
batteries are giving noteworthy service in all climates 
and under the most severe operating conditions. 


Exide Batteries are cranking Diesel engines on trucks, 
buses, and off-the-highway equipment ...on ships and 
railroads...in power plants and many other appli- 
cations. And wherever they are used, Exide Batteries 
are giving daily proof of their dependability, long life 


B AT T E R | E S and ease of maintenance. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 ¢ Exide Batteries of Canada, Limited, Toronto 
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Kennedy lron-Body Globe 
Valves are made in a full 
range of sizes for 125 1b., 
150 1b., 175 and 250 1b. 
steam pressures, with bronze- 
faced or renewable composi- 
tion discs, and are also avail- 
able in angle and cross valve 
types. The 240-page Kennedy 
Catalog furnishes full details 
on this and other Kennedy 
Valves and Pipe Fittings. 
Send for your copy. 


CHO 


The Kennedy Iron-Body Globe Valve is ample leverage... no grunt-and-groan ef- 
an apt example of how Kennedy design _—fort needed to open or shut this valve. 


ibutes tion. 
Maintenance, too, is easy because of the 


From handwheel to packing gland, this careful attention given to this problem at 
valve is built for effortless opening and the design stage and because the quality 
closing. The deep stuffing box permits of each part is more than adequate. Glands 
tightness without undue pressure on the —and packing are readily accessible for con- 


packing. The stem and stem contact sur- venient repacking. 
faces are accurately threaded... won’t bind 


or grind. The large diameter handwheel _ Yes, sir, for easy operation and simple 
provides a firm comfortable grip and maintenance, choose Kennedy every time. 


THE KENNEDY VALVE MFG. CO., ELMIRA, NEW YORK 
Offices and Warebouses in Principal Cities 


KENNEDY 


FOR EASY 
OPERATION 


KENNEDY 


OSE 


Buy from 


Your Local 
Distributor 


ire hydrants 
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UNION OFFERS ec: BOOKLET 
ON Wee BOILER DESIGN ~ 


We have prepared a book illustrat- 
ing the construction of our latest 
boiler development, the “S’” type 
boiler. Complete engineering data 
is included. Request your copy of 
this booklet on company letterhead, 
please. Address Union Iron Works, . 
481 Cascade St., Erie, Pa. 


The UNION “S” type boiler is 
a compact self-contained unit 
complete with water cooled fur- 
mace. It can be shipped fully 
assembled in sizes to 300 H. P. 
it has narrow overall width and 
large furnace volume in a low 
setting height, providing large 
capacity in limited space. 


You will be interested in know- 
ing how we have designed water 
wall circulation without circula- 
tor connections and in many 
other new features. 


UNION IRON e ERIE, PA. 
\ sonzas — PROCESS EQUIPMENT — FABRICATED STEEL y 
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The log mean terminal temperature 
difference goes down and stays that way when 
chlorination goes to work and stops slime for- 
mation on the water-side surfaces of your con- 
densers and heat exchange equipment. This 
means lower fuel costs, less out-of-service time, 
the elimination of plug cleaning, more profit. 

Since even the slightest slime film 
means a high LMTTD, it is important that the 
remedy get at the basic cause of the trouble— 
slime forming organisms. That’s just what chlo- 
rination does and here are some typical exam- 
ples of the profitable results: 

A southern power station realized a 
net annual saving in steam costs alone of 


PUTS THE PROFIT IN THIS EQUATION 


PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
lite 9, New Jersey + Represented in Principal Cities — 


$16,000 from a W&T installation. 

A refinery obtained enough savings 
through condenser de-sliming by chlorination 
to pay the cost of the installation in six months. 

A midwestern power company ob- 
tained savings of $11,000 in one year through 
cooling water chlorination. 

Call your nearest W&T Representa- 
tive, backed by over thirty years’ experience 
in water treatment, for a cooling water study 
of your plant—there’s no obligation, of course, 
and you may find, as so many 
other plants have, that the 
LMTTD isn’t as low as it 
could be with chlorination. 


T 
, SF 
- fr 
* he 
| — | 
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Geared for action-on Timken bearings 


ITH low speed shaft and in- 

termediate shaft mounted on 
Timken bearings, Philadelphia 
speed reducers give long, trouble- 
free service under the toughest 
loads and conditions. Shafts are 
held in rigid alignment; gears mesh 
with constant precision, minimiz- 
ing wear. 


Timken bearings are tapered in 
construction—carry any combina- 
tion of radial and thrust loads with- 
out deflection or end-play. They’re 


manufactured to incredible preci- 
sion, finished to amazing smooth- 
ness. They permit closures to 
effectively retain lubricant and keep 
dust and dirt out. 


The line of contact between rolls 
and races provides maximum load 
capacity in minimum space. And 
since they’re made of the finest al- 
loy steel ever developed for tapered 
roller bearings—Timken fine alloy 
steel— Timken bearings normally 
last the life of the machine. 


Remember, no other bearing can 
bring you a// the advantages you 
get with Timken bearings—backed 
by 49 years of bearing research and 
development. That’s why it’s so 
important to make sure you have 
Timken bearings in every machine 
you manufacture or buy. Look for 
the trade-mark “Timken” on the 
bearing. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 


£2) 
uS This symbol on a product means 
its bearings are the best. 


Here’s how 


PHILADELPHIA GEAR WORKS, INC. 
uses Timken bearingson the low speed shaft and inter- 
mediate shaft of their double reduction herringbone 


speed reducer. 


: 


WE MAKE OUR OWN STEEL 


The special grade alloy steel 

which gives Timken bearings 

their strength and resistance 

to wear, is made in our own 

steel mills. It’s the sure way to 

assure uniformly 
igh quality. 


The Timken Company is the 
only bearing manufacturer 
which makes its own steel, and 
leads in: 1. advanced design; 
2, precision manufacturing; 3. 
rigid quality control; 4. special 
analysis steels. 


ROLLER BEARINGS 


NOT JUST A BALL “2 NOT JUST A ROLLER (—> THE TIMKEN TAPERED ROLLER c— BEARING TAKES RADIAL ¢ AND THRUST —-@)~— LOADS OR ANY COMBINATION cu 
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Practical architecture is a hallmark of Pritchard 
projects, as exemplified in this rendering of the ex- 
terior of a small generating station for a corporate 
utility. Similar tenets of conservative yet up-to-date 
plant design are followed, in conformance with best 
modern practice and experience, to harmonize good 
appearance with functional needs. 


COOLING TOWERS and other specialized 
equipment engineered, fabricated, in- 
stalled and guaranteed for exact needs of 
each application. 


Cooling Towers, All Types and Capacities 
“Airdfin” Heat Exchangers, Fan-Draft 

Heat Exchangers, Shell & Tube and Atmospheric 
“Hydryer” Drying Units, Air and Gas 

Cleaners and Separators for Air, Gas and Steam 


Pritchard’s broad experience record covers 
all five major categories of industrial activity 
—Power, Chemical, Petroleum, Gas and Re- 
frigeration. This provides an important extra 
value in the designing, building and equipping 
of plants in each field. Each division, with its 
long list of significant accomplishments, con- 
tributes to profit-proven results for users of 
every Pritchard service or product. Versatility 
and ingenuity is added to thorough practical 
understanding of latest processes, methods, 
materials, equipment, sources of supply and 
research trends throughout all industry. 


For more complete information, see 
Sweets Files, Chemical Engineering Catalog, 
Refinery Catalog, ASH&VE Guide, etc., or call 
the office near you. 


Pritchard-Built Plants 


Protect Your Profit Percentage 


The Power Division of J. F. Pritchard and 
Co. is expressly devoted to the corporate utility 
field and large industrial users of electric power 
and steam. In the design and construction of 
generating stations, alterations and expansions, 
Pritchard engineers will develop the project in 
its entirety, in conjunction with others or will 
work from plans furnished by the client firm or 
its consultants. Similar service is provided in 
the design and installation of water, steam, air 
and refrigeration facilities for food industries, 
refrigerated storage plants and all types of com- 
bination projects. 


Whether your plans call for a complete 
plant, an addition, a modernization revamp or 
no more than piping installation, Pritchard per- 
forms promptly. Any part of Pritchard’s com- 
plete services, from advance economic studies to 
putting the facilities in operation, is available 
separately. Results are consistently efficient and 
economical. We invite you to investigate our 
past and present work. 


Benefit from our broad experience . . . 
consult Pritchard! 


POWER DIVISION 


DESIGN - ENGINEERING - CONSTRUCTION 
908 GRAND AVE. © KANSAS CITY 6, MO. 


HOUSTON TULSA + PITTSBURGH + CHICAGO NEW YORK LOS ANGELES ST. LOUIS 
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THE USER FABRICATED PIPING 


PLANTS 


There are four Midwest pipe fabricating plants 
located in different parts of the country, because 
Midwest has found that “four plants are better than 
one” for the user of piping. 


In addition to shortening shipping distances and 
making for a better understanding of the customers’ 
individual problems, four plants provide other im- 
portant benefits in which all Midwest Piping users 
participate. 

Extra reserve capacity is provided for the emer- 
gency job. If extreme speed is sufficiently important, 
a job can be divided among two or more plants. An 
overload in one plant often can be handled by 

temporarily transferring skilled 
workers from other plants. 


One of the greatest advan- 


tages is the continuous exchange of informatior. and 
experience between staff members of the four plants. 
New techniques developed in one plant are made 
known to all. Piping problems which may be new to 
one plant probably are very familiar to another 
where the “know how” information is available at 
once. Friendly rivalry—constant study of piping prob- 
lems by four organizations—tends to advance the 
art of piping fabrication much more rapidly than 
would otherwise occur. 

All of this works to the advantage of piping users 
—four plants are better than one. 


Midwest can give you better piping and better 
service . . . whether you need only a simple bend 
or the most elaborate piping job completely erected 
and ready for operation. 


MID ES PIPING AND SUPPLY COMPANY, Inc. 


Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, Passaic (N. J.), Los Angeles and South Boston 27, Mass. 
Sales Offices: New York 7—30 Church St. Chicago 3—79 W. Monroe St. 
Los Angeles 33—520 Anderson St. Houston 2—229 Shell Bldg. 
Tulsa 3—533 Mayo Bldg. South Boston 27—426 First St. 


1527 


PIPING FABRICATORS ane, com> 
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Better Service from 


e A lot of things affect the life 
and well-being of a valve. One of 
the first is the materials that go 
into it. 

To help you get the best service 
possible from cast steel valves, we 
have prepared this booklet of tab- 
ulated information about steel 
valve materials. 


Write us for your copy. Just 
ask for DH-1346. 


Reading, Pa. + Atlanta + Baltimore + Boston * Chicago + Denver + Detroit * Houston + Los Angeles 
New York + Philadelphia + Pittsburgh + Portland, Ore. * San Francisco * Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 


= 
STEEL VALVES 
j — 
MATERIALS FOR CAST STEEL VALVES 
4 
4 Z : - 
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Simplified cross-section drawing of steam generating unit used on 
Diesel locomotives, showing flow of Pennsalt PM-90 during washout. 


Use the fast, economical Pennsalt system 
for boiler descaling 


To descale steam generating units on Diesel locomotives, 
more and more railroad maintenance men are using the 
Pennsalt descaling system. 


Take a tip from them... reduce boiler down-time and 
cut cleaning costs, with this Pennsalt system. It’s built 
around Pennsalt PM-90—a specialty acid cleaner designed 
to give efficient descaling with maximum protection for 
the base metal. Several years of research and testing 
went into the development of this superior product. 


You'll find the Pennsalt descaling system is safe and 
economical. That’s because Pennsalt is a basic chemical 
producer... carefully controls every step of PM-90, 
right from “the ground up”. This assures quality and 
uniformity ...and holds cleaner cost down. 


Pennsalt’s experienced technical staff is ready to serve 
you. Just write to Special Chemicals Division, Penn- 
sylvania Salt Manufacturing Company, 1000 Widener 
Building, Philadelphia 7, Pa. 


PENN\®/SALT 
CHEMICAL CLEANING COMPOUNDS 
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Penflex interlocked flexible metal hose tops a 
hot tar handling problem, quickly, efficiently 


Solved—another “hot’’ problem, typical of how 
Penflex ‘Flexineering’ provides the right recom- 
mendations for economical, flexible transmission of 
hot liquids, chemicals, steam, air . . . for a// industries. 

With the help of Penflex engineers, one roofing 
equipment manufacturer developed a unique method 
of passing hot tar from heater on ground level up to 
the roofing crew. Using 1!/"’ Penflex interlocked 
metal hose, a tar circulating system was designed, 
from heater to roof tank . . . leak-proof and safe. 

Hot tar is now on tap at 400°F., ready for quick 


7238 Powers Lane 


application. Steady temperature is maintained .. . 
work is speeded . . . accidents are reduced. Flexibility 
of Penflex hose allows free movement of tar heater 
and roof tank. 

Yes—Penflex ‘‘Flexineering” (the science of engi- 
neering each type of flexible tubing to the problem) 
is ready and willing to solve problems for all indus- 
tries, whether they pertain to product design, produc- 
tion, or maintenance. For prompt, efficient service on 
precision-made flexible metal hose, tubing, and 
couplings from Ys" I.D. to 30” I.D., write today to... 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


Philadelphia 42, Pa. 


BRANCH SALES OFFICES—BOSTON - NEW YORK + SYRACUSE - CLEVELAND + CHICAGO + HOUSTON + LOS ANGELES 


eee HEART OF INDUSTRY'S LIFE LINES” 


Copyright 1948—Penna. Flexible Metallic Tubing Co. 
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JEFFREY 
REPLACEMENT 
PARTS ARE 


LIKE 
ORIGINAL 
EQUIPMENT 


Put them side by side... 
they look alike. Put a 
new one in place of the 
old... they fit... they 
act alike .. . they ARE 
duplicates. 


When normal wear ne- 
cessitates replacement, 
be sure to specify Jef- 
frey parts. They are 
made to exact specifica- 
tions, possess the same 
high quality of original 
equipment, plus many 
new improvements which 
Jeffrey engineers and 
metallurgists have de- 
veloped in the meantime. 


‘MANUFACTURING ‘COMPANY 


932-99 North Fourth St., Columbus 16, Ohio 
Buffale 2 Clevelend 13 Marlen Jacksonville 
Chicage 1 Denver 2 Houston §$ 


New York 7 


‘ Material Handi; 
"9 Equipmenr 
1 
Pittsburgh 22 ; 
Salt Lake City 1 ae 
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VALVE 
MANUFACTURE 


® You wouldn’t hire a criminal lawyer to fight 
a patent suit, would you? Well, specialization 
is just as important in the manufacture of 
corrosion-resistant valves, as it is in law. 


Any manufacturer with experience in the 
fabrication of stainless steels and related 
alloys knows that they require entirely differ- 
ent handling from other metals. Different 


treatment is required for stainless steel all 


ALOYCO SWING CHECK VALVE 


No. 571 
along the line—in the design of the pattern, 


foundry practices, machining and in the 
mechanical design of the valve itself. 


Such knowledge is best developed by 
specialization—and this is what Aloyco offers. 
We make nothing but valves. And we 


(CHECK, TANK, SAM 
SCREWED AND FLANGED FITTINGS 


ALLOY. STEEL PropUcTS COMPANY, INC. 


make these valves of corrosion-resistant alloys 


exclusively. Consult us on your requirements. 
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Stone & Webster Engineering Corporation designed and con- 
structed this Plant at Fort Wayne, Indiana, for the Defense 
Plant Corporation. It was operated during World War II by 
General Electric Company. 


Desicnep and built during the War, this plant, 


now owned by General Electric Company, is an ex- 


ample of what Stone & Webster Engineering Corpora- 
tion offers clients in the industrial fields. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 


i 
eee 
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Even if your old combustion equipment “works” . . . there 
are three good reasons why you should replace it NOW with 
up-to-date Enco Burners or install modern Enco Stream- 
line Baffles. 


Oil is scarce. New 

Fuel Oil 
Enco Streamline Baf- 
fles will conserve fuel 
oil through greater 


overall comb 
ficiency. 


For instance, Modern Enco Steam Atomizers will work more 
efficiently with less atomizing steam — while Enco Wide 
Range Mechanical Atomizers provide wider load range and 
better efficiencies throughout the entire load range. Enco 
Streamlined Baffles have boosted steam output and improved 
boiler performance. Every detail of Enco Gas Burners, Oil 
Burners, Electric Ignition Systems for pulverized coal 
burners . . . contributes to better combustion, higher output. 

Investigate the advantages of replacing your old equip- 
ment with modern Enco appliances. Do it now . . . a letter 
or telephone call to your local Enco Representative will 
bring you full information. 


ENGINEER COMPANY 


Canedian Representative 
F. J. RASKIN INC., 4220 IBERVILLE ST., MONTREAL 34, P, 


REPRESENTATIVES IN: 
ATLANTA, BOSTON, MASS., BUFFALO, N. Y.; BUTLER, MONT.; 
CHICAGO, ILL, CINCINNAT,, OHIO, DETROIT, MICH; HARTFORD, CONN., 
be WONOLUW, T. H., HOUSTON, TEXAS; KANSAS CITY, MO,; LOS ANGELES, CALIF; 
MEMPHIS, TENN,; PHILADELPHIA, PA.; PITTSBURGH, PA. SAN ANTONIO, TEXAS; 


ST, LOUIS, SEATTLE, WASH. ST, PAUL, MINA. SYRACUSE, N. Y.; 
AND MANY FOREIGN COUNTRIES. . 
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NOW THE TIME 
fo improve boiler efficiency 
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Lovey Enco Type W Gas Burner. 
Enco Wide Range Mechanical Atomizer. 
Enco Air Or Steam Atomizer. 
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For Longer Life in Boiler Furnaces 
Use Norton Company’s CRYSTOLON BRICK 


NS ~~ 
SSS 
7 


For longer life in boiler furnaces 
power engineers specify Norton 
Company’s CRYSTOLON Brick be- 
cause of these qualities: (1) high 
refractoriness, (2) chemical stability, 
(3) great strength at elevated tem- 
peratures, (4) remarkable resistance 
to abrasion, (5) greater resistance to 
spalling than any other refractory 
material, (6) strong resistance to both 
the chemical and physical action of 
molten slag. For proof we offer the 
above illustration showing CRYSTO- 
LON Brick still in excellent condition 
after 12 years of trouble-free service 
in a school boiler. 


NORTON COMPANY - Worcester wi Mass. 


CRYSTOLON—Trade- mark Reg. U. S. Pat. Off. 


4 
4 
EAT ~~ 
POWER April 1948 225 


FOR ALL MAJOR SERVICES 
IN PRINCIPAL INDUSTRIES 


Walworth Valves 
and Fittings 


assure low cost dependable performance 

Walworth manufactures a complete line of valves and pipe 
fittings for ALL Major services in principal industries. All 
Walworth products are made to the highest standards of 
quality, both as to dimensional accuracy and metallurgical 
properties. In design, construction, and performance, they 
reflect Walworth’s 105 years of “know how” in the manufacture 
of quality valves and fittings. 

Your Walworth distributor will give you full information on 
the complete line of Walworth steel, iron, and bronze valves, 
and pipe fittings; also Walworth Lubricated Plug Valves, and 
Walseal* valves, fittings and flanges. Ask for this information 
today. *Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS 
THROUGHOUT THE WORLD 


No. 95 
150-Pound 
Bronze 
Valve 


No. 225P 
350-Pound 
Bronze 


Valve 


No. 1671F 

Steel | 

Ball Bearing 
Lubricated St 
Valve Valve 


Plug 
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No. 726F 
Iron Body « ~ 
Wedge 
Gate 
Valve 
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EVEN THE MOST MODER 
BOILER PLANTS 


Whether your raw water is from the city supply, 
near-by streams, your own wells, or recovered process 
water, you can’t control its chemical content by speci- 
fication. It's the innocent looking saboteur which in its a ey 
untreated or improperly treated states can clog boilers, of chemists, laboratory tech- 
increase steam costs, and cause overtime for boiler ie, 
cleanouts. Fortunately, this bad actor can be made to engineering service provides 
work efficiently by proper treatment and careful scien- means for avoiding difficulties 


sac in your plant which may be 
tific test control. caused by water supply 
characteristics or variations. 


C 
“THE FOR OVER 60 YEARS” 


ENGINEERING SERVICE AND WATER TREATMENT 
DEARBORN CHEMICAL COMPANY 


Dept. D, 310 S. Michigan Ave., Chicago 4, Il. 
New York * Los Angeles + Toronto 
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BOILER DRUM 


@ ACCURATE, continuous records of boiler 
water level are always important to efficient opera- 
tion of boiler plants. They double-check the opera- 
tions of requlators . .. show when and for how long 
water was low .. . indicate exact time and duration 
of blowdowns and other facts pertinent to efficiency 
and safety. 


Foxboro Recorders can be mounted anywhere in 
the boiler room . . . wherever operators and super- 
visors can see the records most conveniently. 
There's less chance of oversight . . . more chance 
for watchfulness. 


Foxboro Liquid Level Recorders are made for any 
pressures encountered in modern steam practice. 
Simply, ruggedly constructed to serve many years 
with minimum maintenance. Though used primarily 
for boiler water level recording, they are also used 
for feedwater heater levels and other pressured 
vessel applications. Write for detailed information. 
The Foxboro Company, 68 Neponset Ave., Foxboro, 
Mass., U.S.A. 


REG. U. S. PAT. OFF. 
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BOILER LEVEL INDICATOR OR RECORDER) 
MOUNTED ON CONTROL OR INSTRUMENT PANEL 


FOXBORO 


LIQUID LEVEL RECORDERS 
provide a continuous 

eye-level check 

on regulator operations 


- 


Easily installed without disturb- 
ing gauge glass . . . can be 
located almost anywhere. Avail- 
able with Rotax (electrically 
operated) for high and low 
emergency or safety alarm. 


Foxboro Boiler Water Level In- 
dicators are highly visible, accu- 
rate and offer unusually long, 
trouble-free service. = 


For Closer Control Boiler Water Level 
£ 
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Saved 7 field welds here 

x4 


Factory Insulation and Assembly 
Eliminates Costly Work at Job Site 


@ Specifying Ric-wiL Prefabricated Insulated 
Piping for underground, surface or overhead 
steam lines assures a permanent, efficient, trouble 
free system requiring only a minimum of field 
installation time and cost. 

Combining flexibility and structural strength in 
design that makes them shockproof and durable, 
Ric-wiL Units are delivered to project sites in 
standard 21 foot lengths, in single or multiple 
pipe combinations, ready for immediate, single 
handling installation. Completely prefabricated, 
insulated and presealed at the factory, they are 
custom built to meet the individual specifications 
of any type of project requiring distribution 
piping between buildings. 

With pipes and insulation supported in helically 
corrugated 16 gauge galvanized iron conduit, 
units are full seam welded, pressure tight, and 
protected by heavy coatings of asphalt and a 
tension wrapping of asphalt saturated felt. Con- 
duit ends are pre-sealed to protect insulation at all 
times regardless of water conditions encountered. 


Pipes can be turned easily in the conduit so that 
all field welding can be done from top position. 
Smooth iron collars, welded to conduit ends to 
match couplers, facilitate field coupling of units. 


Because of their inherent strength and semi-rigid 
construction Ric-wiL Units for underground in- 
stallations require only narrow trench with 18” 
ground cover under normal conditions, mini- 
mizing excavation and back fill. 


Overall costs can be accurately predetermined and 
one order will cover every piping requirement. 
In addition to straight run units Ric-wiL also 
supplies a full line of expansion devices, anchors, 
fittings, drip legs, valve connectors and all 
other accessories needed for fast economical field 
installation of a complete system. 


Send for Form 4626, Specification Data on Ric- 
wil Prefabricated Insulated Pipe Units. Write: The 
Ric-wil Co., Cleveland, Ohio, Department 584. 


THE Ric-wiL com 


PANY - CLEVELAND, OHIO 
CABLE ADDRESS: RICWIHL, CODE 
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BEFORE YOU BUY A 


DIESEL GAS 


hese | 
Wi orthington 
Fe atures 
A pproved by 


Power-Wise 


Purchasers 


Three Worthington CCG-6 Engines Serving The Continental Oil Co., Griffin, Indiana 


Four-Cycle Design 
«+ + The sustained high economy and 
dependability of this design, as engi- 


Turbo-Charging (Available) 


engine hp now in service, in every 
- « « Increased efficiency and more 


part of the world . . . and why there's 


neered by Worthington, have been 
proved beyond question. 


Rugged Construction 
Rigid enbloc frame, large crank- 
shaft, four-bolt main and connecting 
rod bearings and gear-driven camshaft 
assure extra-long service life. 


Trouble-Free Operation 
Conservative ratings, full force- 
feed lubrication, total enclosure and 
controlled cooling are typical 
Worthington features for safety-plus 
reliability. 


Diesel engines, 
3,520 hp... 


power in the same space cut fuel, main- 
tenance and installation costs. 
Only Worthington Has 
ALL These Features! 
Which explains why there are over 
2,000,000 Worthington Diesel and gas 


te. 
gas engines, 


175 to 3,290 hp . . . dual 
fuel Diesel engines, 225 


to 3,290 hp. 


more worth in Worthington. Get this 
complete story of how gas or oil fuel 
can be converted into maximum power 
at lowest cost. Write to Worthington 
Pump and Machinery Corporation, Engine 
Division, Buffalo, N. Y. 


= 
bs. 


a\ 
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Ait King Oil Cooling Water Evaporative Type 


TOP 


are simple to select—three 
sizes cover complete range 


One reason for prompt delivery of RED TOP Pipe 
Supports is the fact that they are stocked in three 
standard model sizes and that these sizes provide 
for supporting any load ranging from 100 to 5000 
pounds. Total travel on all sizes is 3”. 


With only three sizes from which to choose, it is 
an easy matter with the aid of a simple table to 
select the proper model for the specific installa- 
tion conditions. Furthermore, by standardizing 
on a few sizes, advantage can be taken of mass 
production economies, with resultant lower costs. 


Design is modern and has been achieved by exten- 
yr pe ci | sive research and development. &£D TOP Pipe 
Supports are ‘engineered’ to meet the most exact- 

ing requirements of modern piping systems. 


Further details are available on request. 


A few attractive sales territories are available for alert agents 
who can qualify as RED TOP representatives. 


Send for Catalog No. 316 


LEIBFRIED 
Mfg. Corp. 


PIPE SUSPENSION DIVISION 


101 Guernsey Street 


BROOKLYN 22, N. Y. 
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It’s.the Darling 


Cast Steel Gate Valve 


OU’VE probably had valves “go temperamental” due to 
temperature or pressure changes. Who hasn’t? 


The Darling Slotted Wedge Taper Seat Cast Steel Gate Valve 
licks such trouble once and for all! Its slotted wedge provides 
flexibility when and only when you need it, compensating for 
those conditions that encourage ordinary valves to play 
costly, time-wasting 


This is only one of many distinctive Darling Valve features 
. advantages that add up to important savings in time, 
maintenance and over-all operating cost. If you 
are not already using Darling Valves, if you’re not 
thoroughly familiar with a// these advantages, 
let us give you complete information. Maybe 
it will pay you big dividends as time goes on. 


Simply outline your service requirements and 
get specific data on the proper Darling Valves 
. or, send for the complete 300-page 
Darling Catalog No. 17M. It describes 
Darling Valves of a// types and is full 
of information of general value. 


DARLING VALVE 


AND MANUFACTURING CO. 
WILLIAMSPORT 8, PA. 


Darling Gate Valves, noted 


for outstanding quality, 
strength and precision, are 


made in a wide range of sizes, 


types and constructions forall kinds 
F : of normal and unusual service... and for pressures up to 3000 


pounds. In addition to the slotted wedge types, there are solid 
wedge taper seat valves and the famous Darling Fully Revolving 
Double Disc Parallel Seat Gate Valves for virtually any service. 


THE VALVE MARK OF QUALITY. ..WATCH FOR IT 
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Burns ANY Bituminous 


Coal...Convertible 
to Gas or Oil 


HERE’S a sure way to avoid coal-supply 
nightmares—install a STRONG-SCOTT 
Unit Pulverizer and you can burn any 
grade of bituminous coal available. Then 
if you can’t get coal, switch to oil... . 
or gas! 
With efficient and flexible STRONG- 
SCOTT equipment and adjustable fuel-air 
controls, you can utilize avy bituminous 
rouP coal or by-product pitch—or convert 
quickly to oil or gas. With such fuel 
process stea - flexibility, power failures or fuel shortage 
oft building om gener? nightmares never haunt STRONG-SCOTT 
oy 2 customers. Many of them burn pulverized 
coal for heavy loads in winter, then 
switch to available oil or gas for light 
summer loads. 


STRONG-SCOTT Unit Pulverizers in- 
crease the efficiency of your steam plant 
because they (1) handle wet or frozen 
coal better, (2) assure constant firing— 
with uniform CO,— regardless of load 
demands, (3) are simple to operate, 
(4) cost little for maintenance and (5) 
are simple in design, and rugged in 
construction. 


Dependable performance brings re- 
peat orders, and over 40% of our units 
now in service were re-ordered by satis- 
fied customers. Every STRONG-SCOTT 

" ; installation is backed by 51 years of 
WRITE TODAY for Bulletin manufacturing experience —24 in the 


341 for complete information. a combustion engineering field. 
Names of users in your vicinity , 


furnished on request. 


UN 
455 TAFT STREET N.£. + MINNEAPOLIS 13, MINN., U.S.A. PULVERIZER 
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Two 27,500 pounds hour units, in- 
stalled at Brown- a Distillers Cor- 
= Louisville, Ky, Features large 

urnace volume in limited space, with 


high ratio of radiant heating surface. 


Mt. Carmel Public Utility, Mt. Carmel, 

CLASS Illinois, is served by this 60,000 pounds 

per hour unit. Generous steam liberating 

E surfaces and steam space permit wide 
fluctuations in load. 


70,000 pounds per hour steam erator 
at Humble Oil and Refining Company, 
Johnsue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fuel. 


ut 


|| | | 
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Carry high overloads 
with high efficiency 


Vogt builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, watet 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: 
NEW YORK, PHILADELPHIA, CLEVELAND 
CHICAGO, ST. LOUIS, DALLAS 
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Most cases of carryover are to the 


effects of and dissolved solids in the 


ur eaters, turbines, and other process equipment. 


Drew 1 Power Plant Chemicals and Servieés have been developed 
for the prevention of carryover ana fer Handling the other 
difficulties encountered in the OF water. 


Our engineers arelways at your service. 
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| 15 E- 26th STREET: NEW yorK 10, N.Y- 
J 
COMPLETE service BY prew ENGINEERS 1s AVAILABLE in KEY cities 
of THE CANADA, ARGENTINA: mexico ANP puerto 


More power 
to you, with 
EAGLE-PICHER 


Insulations 


are physically and chemically stable! 


: ey The complete line of 
Long service on heated equipment does not lower the AV) \(<) Eagle-Picher Insulations 


high insulating efficiency of Eagle-Picher Blankets. Their 

Eagle-Picher Super ‘'66"’ Cement 
Eagle-Picher Supertemp Block 
not break down or deteriorate despite continuous ex- Eagle-Picher Blankets 

Eagle-Picher 

posure to temperatures as high as 1200 F. This physical x Low Temperature Felts 


and chemical stability enables Eagle-Picher Blankets to 
Eagle-Picher Stalastic 
resist water, steam, moisture, corrosive fumes and nor- Eagle-Picher Insulseal 


principal ingredient, Eagle-Picher Mineral Wool, does 


mal vibration permanently. Complete technical and 
Eagle-Picher Swetchek 


application data sent on request. Eagle-Picher Finishing Cements 


EAGLE-PICHER 
INSULATIONS for 


Since 1843 
THE EAGLE-PICHER COMPANY 
CINCINNATI (1), OHIO 
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CASE 1070--LUBRICATING GREASE 
BEARINGS IN HEAT AND 
MOISTURE. 


BEARING IN : In a heavy water spray and high ambient temperatures, 
WET, HOT, CONDITIONS Calol W. P. Grease maintained good bearing lubrica- 
tion for full lubrication periods. Very satisfac- 
tory on wicket gates of hydro-electric turbines, coal 
loader arms, hot bed and conveyor bearings in water 

conditions, cannery and bottle-washing equipment. 


A. Extremely adherent to metal surfaces ... maintains 
tough lubricating film. 


Calol W. P. Grease will not melt or dissolve in boil- 
ing water. Resists all heat in a peculiar manner - 
gradually softens over long range of temperatures in- 
stead of melting suddenly as most greases do. 


B. Medium-bodied -- may be applied by grease gun or 
cup. Good pumpability in low temperatures. 


Calol W. P. Grease contains no talc, resin, wax or 
other fillers. 


CASE 1040--SECURING SAFE LU- \ 
BRICATION IN STEAM ENGINES 
IN WIDE RANGE OF CONDITIONS. 


Compounded Calol Cylinder 0il — 155PX provided ade- 
quate lubrication with freedom from carbon in vari- 
ous steam engines operating with temperatures from 

A) 375° F. to 550° F. Made from 100% Pennsylvania steam 
cylinder oils and special acidless tallow oil. Me- 
dium viscosity grade. 


A. Economical in steam conditions from saturated to 
moderate superheat. 


B. Atomizes readily in steam. 


Calol Cylinder 0il — 155PX will separate easily from 
exhaust steam and condensate where adequate oil sep- 
arators and skimming equipment are installed. 


Calol Cylinder 0il — 155PX is one of a complete line 
of steam cylinder and valve oils produced by Standard 
of California. 


LUBRICANT ATOMIZING QUILL 


For additional incormation and the The California Dil Company 


€ of your nearest Distributor, wars 30 Rocketeller Plaza, New York 20,N. Y. 


STANDARD OIL COMPANY The California Company 
OF CALIFORNIA 17th and Stout Streets, Denver 1, Colo. 


: eae Standard Oil Company of Texas 
225 Bush Street, San Francisco 20, California Vem 
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90,000 


POUNDS OF STEAM 
PER HOUR 


A = === + = Purchaser— 
= An Ohio Chemical Plant 

| = 2277 Number of Boilers........2 
WII 


= 
tl 
— 


Design Pressure... , .400 PSI 
NE awe == Operating Pressure . 385 PSI 
= 
ZL, \i Water Walls— 
| ! Erie City Bare Tube 
| 
Water Screen— 


Erie City Bare Tube 


Method of Firing— 
Pulverized Coal 


STEAM POWER PLANT EQUIPMENT 
Complete Steam Generators « Type C 3-Drum Boilers ¢ Type VL 


2-Drum Boilers ¢ The “Economic” Boiler with or without Water 
Walls « Welded H.R. T. Boilers « Welded Steel Heating Boilers « 
Coal Pulverizers « Underfeed Stokers e« Welded Pressure Vessels ! 


for the Process Industries. 


ERIE 


Since 1840 


ERIE City IRON WORKS ec ERIE, PA. 
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RECORD BELT HAUL 


Proof of the Advantages of the Exclusive BWH 
ROTOCURE Process of Continuous Vulcanization 


Copper ore is jagged. Heavy loads, 
steadily biting and clawing at a 
conveyor belt, inflict the worst kind 
of punishment. So the operator of 
this big western mine, knowing the 
advantages of the exclusive BWH 
ROTOCURE Process of continuous 
vulcanization, specified a Bull Dog 
Belt for this job. His judgment was 
fully justified, for in 2,256 days of 
operation, 15,594 tons of ore were 
hauled every day! 


Here’s why belts made by the 


POWER ® Aoril 1948 


ROTOCURE Process are constantly 
making just such outstanding per- 
formance records: 


1, ROTOCUR Eeliminates the press 
overlaps which occur every 30 
feet in belts made in a flat press. 
And actual tests prove such over- 
laps may reduce flex-life as much 
as 40%. 

2. ROTOCUREeliminates mechan- 
ical distortion, which occurs at 
press ends in flat-press curing. 


3, ROTOCURE eliminates uneven 
stretch, because this process main- 


tains constant, uniform stretch 
control during curing. 

4. ROTOCUREeliminates overcure 
caused by press overlaps in rubber 
covers of conveyor belts. This 
makes them uniformly abrasion- 
resistant. 


WAVE YOU A JOB.WHERE STAMINA COUNTS? 


Bring us your toughest problems — 
we're specialists in solving them. 
Consult your nearest BWH distribu- 
tor or write us direct. 


AA. 
| 
| | 


— Henry G.Keasbey and Richard V. Mattison 
open a modest drag manufacturing 
business in Philadelphia. Basic 

ingredient: Magnesium Carbonate. 


In his spare time, Dr. Mattison 
experiments with a fire-defying fibre 
called Asbestos... seeking ways to use 

it for the benefit of humanity. 


1886-reward! By blending Asbestos fibres 
with basic Magnesium Carbonate, he 
develops 85 %o Magnesia Pipe Insulation 


which today saves Industry millions of 
dollars annually in fuel. 


Further KEM research goon 

yields America's first Asbestos 
textiles in commercial 7 = 
Asbestos-cement roofing | 
shingles, and the first 


-what started a3 a small drug 
Asbestos Corrugated Sheets. 1948 business is today 2 leading 


factor in Americas giant and 
Strategic Asbestos Industry! 


This year marks the 75th anniversary of 


cement materials including shingles, pipe 
the founding of Keasbey & Mattison Com- for water mains, corrugated and flat lumber, 
pany—the pharmaceutical firm that branched sheet packings, paper and millboard, textiles. 
out into one of America’s primary pro- 
ducers of Asbestos and Magnesia products. 


In celebration of the anniversary, K&M has 


prepared a brief, interesting history of the 
Today, K&M “Featherweight” 85% Mag- Company. We will 


nesia insulation is still one of the Com- be glad to send 
pany’s basic products. But in addition, you a copy with 
K&M also makes a complete line of asbestos- our compliments. 


Natine made Asbestos... 


Keasbey & Mattison has made it serve 
mankind since 1873 


KEASBEY « MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 
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B&G SERIES 1531 
UNI-BUILT 
CENTRIFUGAL PUMP 


SEND FOR THESE CATALOGS ON THE COMPLETE B & G Series 1531 Pumps are now offered with a new fea- 

LINE OF B & G CENTRIFUGAL PUMPS ture—a Mechanical Seal as an alternate to the conventional 
type of stuffing box or packing gland. 

The Mechanical Seal adds materially to length of trouble- 

free service, especially where the pumped liquid contains 

— matter which is damaging to the ordinary stuffing 


box. The Mechanical Seal is self-/ubricating and eliminates 
the customary leakage through the packing gland. 


The unit is easily serviced. Removal of a few bolts per- 
mits separation into three parts—motor, bearing bracket 
sub-assembly and pump nod 

All parts are machined to rigid specifications and ac- 

curately assembled. 

Positive uniformity 

throughout means 

quick and easy re- 

placement in the 

field. High hydrau- 

lic efficiency is ob- 

tained throughout 

the capacity range 

and all pumps are 

shop-tested for con- 

B & G SERIES 1510-1515 PUMPS B & G SERIES 1522 PUMPS capacity specified. 


Hydrse-Fio 
CENTRIFUGAL PUMPS 


BELL & GOSSETT CO. + Dept. AM- 36, Morton Grove, Illinois 


REG. U. S. PAT. OFF. 
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REX VIBRA-SORBERS are scien- 
tifically corrugated flexible hose 
with bronze braid. They are avail- 
able in bronze or steel with straight 
extended tube ends or with 
threaded fittings. Special units with 
bent extended tube ends for angle 
installations are also available. 


ae 
~ 


In refrigeration or air conditioning systems 
. . » in connecting lines of pumps, tur- 
bines and allied equipment . . . wherever 
it is necessary or desirable to prevent trans- 
mission of vibration or noise into rigid 
piping, Rex Super-Service Vibra-Sorbers offer 
dependable control. Leak-tight and fatigue- 
resistant Vibra-Sorbers reduce piping mainte- 
nance and assure minimum noise transmission. 


“FLEXON” iden- 
tifles CMH Prod- 
ucts, which have 
served industry 
for more than 45 
years. 


*the science of FLEXONICS ...“the controlled bending 
of thin metals for use under varying conditions of temper- 
ature, pressure, vibration and corrosion’... .is exemplified 
in the basic products of Chicago Metal Hose Corporation. 


Write for data sheets giving detailed 
information on Rex Vibra-Sorbers .. . it’s 
the first step toward vibration control. 
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AGO METAL HOSE CORPORATION 


Maywood, Illinois 
Plants at Maywood, Elgin and Rock Falls, Illinois 
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HERRINGBONE REDUCERS 


Ratios 1% te 1 up to 300 to 1 in 
capacities from 1 to 400 H.P. 


When you want a speed reducer you want 
the type that will best handle your par- 


ticular drive problem . . . and you want a 


WORM GEAR REDUCERS reducer that will “‘stand the gaff.” Jones re- 


Ratios 4 to 1 up to 90 to 1 in 


copacities from Ye te 100 HP ducers measure up to both of these standards. 


It makes no difference whether you re- 


quire herringbone, spur or worm gear reduc- 


ers, the Jones organization can give you just 
what you need in any ratio and capacity... 


and over the years Jones reducers have 


SPUR GEAR REDUCERS shown the ability to “take it’’ under the most 


Raties 5-1/3 to 1 up te 200 to} in 


from Vs to 75 MP severe operating conditions. 


Jones offers your kind of speed reducers 
to solve your kind of drive problems. 


W. A. JONES FOUNDRY & MACHINE CO. 
4423 Roosevelt Road, Chicago 24, Ill.. 


HERRINGBONE — WORM — SPUR — GEAR SPEED REDUCERS 
PULLEYS GEARS © V-BELT SHEAVES ANTI-FRICTION 
PILLOW BLOCKS @ FRICTION CLUTCHES © FLEXIBLE COUPLINGS 
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How Lummus design 
SAVES SPACE 


and provides OPERATING FLEXIBILITY 
with this surface condenser 


I. designing this 34,000-sq.-ft. surface condenser 
for a prominent utility, Lummus adapted it for low head-room installation by reducing the height 
of the steam dome and turbine connecting piece and widening the central steam lane — in effect, 
placing the hood inside. Further space savings were effected by the use of a shallow, wide bath-tub 
type hotwell. 

Separate water boxes at both ends of each of the twin banks were provided to permit (1) opera- 
tion of one half of the condenser while the other 
half is “down” for cleaning; (2) operation at = ~ 
reduced loads. THE LUMMUS COMPANY 


_Four-way, 30-in. motor-operated valves, de- Meat Exchanger Division 

signed and built by Lummus, provide for 259 West 14th Street, New York 11, N. Y. 
switching the water flow. The Lummus-designed- 
and-built two-stage twin-element air ejector was 
furnished with combined type inter-and-after 
condenser. 

Lummus can design and build units to meet 
your heat-exchange requirements exactly. For 
information about any of the kinds of equipment Detroit + Houston + Fort Worth + Philadelphia - Pittsburgh 


listed belo ] tact t offi Minneapolis + Rochester + St. Louis + San Francisco 
iste elow, ease contact Our nearest ofnce, Ai 


LOOK TO LUMMUS FOR: Heat Exchangers @ Process Condensers @ Reboilers ¢ Steam Generators ¢ Steam Jet Refrigeration 
Steam Surface Condensers @ Barometric Condensers @ Steam Jet Air Ejectors e Evaporators e Boiler Blowdown Heat Exchangers 
Fuel Oil Heaters Lubricating Oil Coolers Pipe Line Coolers Feed Water Heaters Jacket Water Coolers 


244 
POWER ® April 1948 


4 WHEE, \ | SSS 
op 
| : 
| Fa 
fla 
pc 
AC 
mi 
Bi 


One of a battery of 
eight “Buffalo” Induced 
Draft fans in a 
prominent power 
station. 


The rising pressure char- 
acteristic is one of the 
features power plant 
operators like about 
“Buffalo” Induced Draft 
Fans. This, coupled with 
flat horsepower perform- 
ance assures minimum 
power consumption. 
Accessible construction 
makes servicing easier. 
Bulletin 3190-B gives all 
specifications. Write for 
your copy. 


Here are husky, high- 
efficiency fans built to 
deliver right up to rated 
capacity, even when the 
fuel bed is extra heavy! 
Their non-overloading 
characteristic, too, allows 
arranging several fans to 
discharge into one duct 
without fear of burning 
out motors. Write us for 
facts. Bulletin 3113-A. 


Two high-speed “Buffalo” super Limit-Load Forced Draft 
Fans. Note convenient cleanout doors. 


488 BROADWAY BUFFALO 4, N. Y. 
Canadian Blower @ Forge Co., Ltd., Kitchener, Ont. 
Branch Offices in all Principal Cities 


SUTTING AIR COSTS IN EVERY BRANCH OF INDUSTRY | 
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In response to many inquiries about present 
trends in soot blowing, we analyzed the last 50 
orders for soot blowers received from Central 
Stations. Central Stations were selected because 
they are highly conscious of the need for, and 
economic advantages of, the most effective equip- 
ment. 

Results of this study show a definite trend 
toward automatic soot blowing . . . particularly 
automatic soot blowing with air as the cleaning 
medium. 

Among the advantages of automatic operation 
over manual operation are: (1) a thorough job 
of cleaning is always assured . . . no blowers can 
be forgotten or operated incorrectly, (2) labor 
is saved, (3) some saving of energy from the 
coal pile, and (4) remote operation from boiler 


DIAMOND POWER SPECIALTY CORP. 
DETROIT 31, MICHIGAN 
Diamond Specially Limited e 


The last 50 orders for Diamond Soot Blowers received 


from CENTRAL STATIONS were divided like this: 


control panel or other convenient point. 


The advantages of automatic air over auto- 
matic steam include: (1) feed water make up 
saved, (2) lower cost piping requiring no insu- 
lation, (3) dryer blowing medium for surfaces 
operating near dew point, (4) more effective 
medium for slag removal because of its greater 
density and lower temperature, and (5) reduced 
blower maintenance. 


Diamond pioneered automatic blowing . . . 
both air and steam. Diamond builds soot blowers 
to meet every requirement ... has a long record 
of success on all kinds of blowing problems. You 
will find it advantageous to con- 
sult Diamond whenever you need 
soot blowing equipment. 


WRITE FOR 
BULLETIN 1014 


It illustrates and describes the varied line 


Windsor, Ontario of Diamond Soot Blowers . . . shows how 


they meet differing needs. 
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Further analysis of the orders for AUTOMATIC SOOT 
BLOWING SYSTEMS only revealed that: 


used 


DIAMOND Model A2E Automatic DIAMOND Model G9B DIAMOND Model IR Short 
Air Puff Soot Blower Soot Blower ‘Retracting Soot Blower 


Uses steam as cleaning medium 


Automatically cleans heating surfaces by through tly installed mul- Uses either air or steam as clean- 
series of compressed air puffs delivered ina medium, Operation is manual, 
through permanently installed multiple eration is manual, air (shown) or air (shown) or electric. 

nozzle blowing element, electric. 


DIAMOND Model IK 
Long Retracting Soot Blower 


Cleaning medium is either air or steam. Air 
operation shown; electric operation also 
available. 


DIAMOND Telescopic Long Retracting 


Soot Blower 


Uses air or steam as cleaning medium, 
Operation is either air or electric 
(shown), 
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you can obtain 
PROCESS STEAM efficiently 


TO STEAM POWER UNITS 


HIGH PRESSURE 
STEAM 


LOW PRESSURE STEAM 


PROCESS | 
APPARATUS 


G-R BENTUBE 
EVAPORATOR 


PURE BOILER FEED 


HIGH PRESSURE 
STEAM RETURNS 


A G-R Bentube Evaporator uses steam from high 
ressure sources to produce lower pressure steam 
or process work. The high pressure steam which 

operates the evaporator is all returned to the 
boiler, after use, in the form of condensate. There- 

fore, no raw, scale-forming make-up or contami- 
nated drains from steam used in process is fed to 
the boiler, thus reducing boiler maintenance. 


Raw untreated water can be fed to the evaporator 
producing the process steam. G-R Bentube ele- 
ments of scale-shedding design make possible the 


use of raw water because they maintain rated heat 
Bulletin 366 explains the various 


transfer without requiring hand scaling. 
scribes in t ; 
special The G-R Bentube Evaporator used in this service 
rite for your copy operates as a practically 100% thermally efficient 
, reducing valve, and ideal plant heat balance can 
f be arranged. 
Many millions of pounds per hour of process 


steam are now being produced in highly successful 


THE GRISCOM-RUSSELL CO. G-R Bentube Reducing Valve Eva py plants. 


Investigate this economical method of obtaining 
285 MADISON AVENUE, NEW YORK 17, N.Y. process steam for your plant. 


RUSSELL 
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K: @ Nordberg Diesels ure built in two 

\ and four-cycle types and in sizes 
¥, up to 8500 horsepower. Six, twelve 


cylinder engines of the same type 
$hewn above are now under con- 
struction for a plant in Mexico. 


DIESEL 


@ This large Nordberg Diesel engine is a recent in- 
stallation in the power plant of Lautero Nitrate Co., 
Ltd. at Pedro de Valdiva, Chile. Having ten cylinders 
of 29” bore, 40 iach stroke and operating at 164 RPM, 
this engine is normally rated at 7100 H.P. at sea 
level and 6400 H.P. at 5000 feet, the elevation of in- 
stallation, and operates in parallel with five 4700 H. P. 
engines, giving the plant a total of about 30,000 horse- 
power. This plant is also tied in with another Diesel 
plant of 24,000 H.P. located about twenty miles 
distant. With a fuel consumption of .518 Ibs. per 
KW hour at 80% load, this engine is showing a sub- 
stantial reduction in fuel consumption for this plant. 


NORDBERG MFG. CO., MILWAUKEE 7, WIS. 


A DIVISION OF NORDBERG 


: 
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DIESEL ENGINES 


aq 
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@ You'll find something new in the New Bros Travl- 
Spred Stoker. In place of ‘‘Pin-Hole”’ grates with their 
vertical jet action, Bros offers its patented and proved 
non-sifting tuyeres. These tuyeres diffuse the air in 
criss-crossing streams through the fuel bed, assuring 
complete mixture of the gases near the grate line. 
The results show dramatically superior perform- 
ance! Combustion efficiency is measurably increased 
. . . there is a lessening in the need of over-fire air 
above the bed . . . turbulence is created over the 
entire grate area . . . there is less stratification of gases. 


With criss-cross air streams 


FLY-ASH CARRY-OVER SUBSTANTIALLY 


Air-starved spots, a characteristic of the old style 
“‘Pin-Hole”’ grates are a thing of the past . . . fly-ash 
carry-over is cut to a minimum. And even when 
burning the poorest grade of fuel there is less carbon 
loss . . . proof is in the ash. 

The New Bros Travl-Stoker gives uniform fuel dis- 
tribution . . . controlled low-velocity air . . . zoned 
burning areas . . . continuous ash discharge. . . more 
efficient, economical steam production. Write for the 
Bros Travl-Spred Stoker Book. Wm. Bros Boiler & 
Manufacturing Co., Minneapolis 14, Minnesota. 


TUBE BOILERS » OVER FEED, UNDER FEED + HYDRAULIC-TRAVL-SPRED STOKERS 
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NATIONAL 


1,500 H. P.. 


705 RPM 
2,200 V. 


di needs 
10 1,200 H. P. 


1,875 H. P. 


900 RPM 
2,200 V, 


NATIONAL reconversions have twice adapted 
this motor to the changed production re- 
quirements. Each change made this unit a 
designed part of the manufacturing process. 
Experienced workmanship and NATIONAL 
uniformly-superior windings combined to 
build long-lived service into a piece of equip- 
ment which no longer fitted into the new 
production scheme. 

Progressive engineering, such as practiced 
by NATIONAL, is basic to your conversion 
problems. The operating characteristics of 
your rotating electrical equipment can often 
be redesigned to meet new conditions im- 
posed by different drive requirements. 

For economy, operate with the correct 
horsepower. 

Relieve the strain on overloaded electrical 
equipment by having it redesigned for the 
job. 

Rotating electrical equipment is the pulse 
of your production line. When this factor Is 
out of phase with your requirements, sched- 
ules cannot be economically maintained. A 
NATIONAL reconversion is the answer. 


Call in your National engineer. Let him apply 
his progressive engineering methods to the prob- 


Our first acquaintance with this service, the motor came to us lem of tailoring your power facilities to your 


motor was in May, 1941, when we 
were asked by a large steel pro- 
ducer to change the motor to 600 
RPM. After faithful war-production 


again. This time, another steel 
mill operator requested that we 
change the operating speed to 
900 RPM at maximum horsepower, 


NATIONAL FLECTRIC COMPANY 


present requirements. Changes in horsepower, 
speed, and operating voltage can be accom- 
plished at comparatively low cost for the results 
obtained. 


OHIO, U. Ss. As * 


REDESIGNING AND REPAIRING OF 
ROTATING ELECTRICAL MACHINES 


* COLUMBUS 16, 


ELECTRICAL. ENGINEERS: MAKERS OF 


| 
iy 
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Raybestos-Manhattan manufactures many different types of 
sheet packing . . . in widths up to 150” . . . and in thick- 
nesses from 1s” to Ye”. Each of these compressed sheets is 
of long-fibre asbestos, scientifically compounded to meet the 
exacting requirements of industry. 


R/M No. 650, nationally known as “Pyroid,” is shown above. 
It is recommended for applications where severe service 
conditions are encountered; for public utility service where 
excessively high pressures and temperatures are met. It can 
be used, however, for practically any condition, and makes 
an economical sheet packing even in cold water service. 


Where first cost is an important consideration, many plants 
rely on R/M No. 670, also shown above. This sheet has a 
low rubber content and is approved by the National Board 
of Fire Underwriters for use in connection with such hazardous 
liquids as benzol, gasoline, and kerosene. 


Whatever your requirements, see your authorized R/M dis- 
tributor for the sheet packings best suited to your needs. 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE & PACKING DIVISION 


Manheim, Pa. + Bridgeport, Conn. * North Charleston, S. C. * Passaic, N. J. 


IT'S “PACKED WITH SATISFACTION” WHEN You usE R/M 
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Right Professor. THE MAJOR COST OF A FITTING 
IS THE COST OF ITS REPLACEMENT. And the life of one 
forged steel fitting is many times greater than that 
of any other fitting. That’s why W-S forged steel fittings 
cost less in the long run, for any industrial service. 


If someone in the class asks why, show him 
photomicrographs of etched forged steel sections. 
He'll see compact metal structure which resists 
vibration-fatigue and corrosion. He’ll see uniform 
grain, free of cracks and pockets. 


Tell him, too, they’re smaller and lighter, size for size 
and service for service, than most cast types having only 
a fraction of their pressure rating. 


Available? PDQ from W-S distributors in all 
principal cities. 


WATISON-STULMAN 


ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope 
Shears, Hand Pumps, Jacks, Pipe Benders and Hydraulic Equipment 


1848 ¢ CENTENNIAL + 1948 


CARBON STEEL 
Low Sulphur, Low Phosphor 
High Tensile, High Weldability 
ALLOYS 
Stainless types 304—316—347 
Chrome Moly—Carbon Moly— 
Chrome Carbon Moly—Monel 
Special alloys for Low Temperatures 


SOLD THROUGH LEADING DISTRIBUTORS 
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YES! Tycol Aturbrio Turbine Oils 
perform better... BETTER eee BETTER 


Tycol Aturbrio Turbine Oils perform better because: 


. . . Tycol Aturbrio Oils provide positive protection against 
oxidation with maximum lubrication efficiency. 


... Tycol Aturbrio Oils provide maximum resistance to sludg- 
ing and emulsification. 


... Tycol Aturbrio Oils have a purity of refinement . . . service 
enduranée . . . high rust and oxidation inhibiting qualities that 
combine to make an ideal turbine lubricant. 


Complete information on Tycol Aturbrio Turbine Oils is available 
from your nearest Tide Water Associated Office. Write, wire, or 
phone, today. 


LUBRICATION —“ENGINEERED TO FIT THE JOB” 
254 


INDUSTRIAL 
LUBRICANTS 


Boston ¢ Charlotte, N. C. 
Pittsburgh ¢ Philadelphia 
Chicago ¢ Detroit ¢« Tulsa 
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ASSOCIATED 


THE BIRD-ARCHER 
8-POINT 
WATER TREATMENT 
SERVICE 


1. Study of all available 


water sources 

2. Plant Survey 
Laboratory Service for 
scientific analysis 
Development of treatment 
and control systems 


Instructing plant staff in 
the operation and control 
of the treatment system 


Furnishing properly pre- 
pared treatment materials 
Specifying any equipment 
necessary 


Regular check-ups by serv- 
ice engineers 
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Water Treatment ? 
What's That ?” 


It’s wind—not steam—that furnishes the 
power for this Dutchman’s mill. Water 
treatment won’ t boost his power-plant’s 
efficiency . . . but a little lubrication 
might. At least it will quiet the squeak 
and squeal of circling sails. 

But no amount of oil will help where 
water for cooling, process, or power is 
causing trouble. You won’t hear 
any squeals from scale-coated 
tubes or corroded equipment 

. but you will see a drop in 
efficiency . . . a boost in operat- 


ing Costs . . . excessive replacement ex- 
penses. 

Bird-Archer can call a halt to these 
water treatment headaches by applying 
proved treatment methods... the result 
of more than 60 years of specializing in 
solving water treatment problems. 

Bird-Archer offers a complete 8-point 

service—all or any part of which 
is available to you. A word from 
you will bring a field engineer 
to discuss your specific prob- 
lems. Write today. 


BA 124 


ARCHER 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania e Chicago, Illinois « Montreal, Canada 
CALDERAS Y ACCESORIOS, S. A. AMSTERDAM 291, MEXICO, D. F. 
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These PLUS features are combined in WeldELLS 
and other Taylor Forge Welding Fittings. 


Seamless—No question about 
soundness in a fitting that is 
forged and formed seamless. 


Complete identification—Per- 
manent type; saves time; pre- 
vents errors. 


Tangents Keep weld away 
from zone of greatest stress— 
simplify lining up. 


Wall thickness never less 
than specification minimum— 
Assures full strength and long 
service life. 


Precision quarter-marked 
ends—Expedite layout; insure 
accuracy. A constructive re- 
finement. 


Machine tool beveled ends— 
Provides the best welding sur- 
face; accurate bevel and land. 


Full line—The most complete 
line of welding fittings and 
forged steel flanges in the 
world — greatest range of 
types, weights, sizes. 


TAYLOR FORGE 
& PIPE WORKS 


New York: 50 Church Street 


General Offices & Works: Chicago 90, Ill. (P.O. Box 485) 


EASTERN PLANT: CARNEGIE: PA. 
DISTRICT OFFICES 


Philadelphia: Broad Street Station Bldg. 


Houston: City National Bank Bldg. 
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Chicago District Sales: 208 S. LaSalle Street 


Los Angeles: Subway Terminal Bldg. 
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THE LATEST WORD | 
INDUSTRIAL SIZE 


TO OPERATING 
AND DESIGN 
ENGINEERS 


his” ¢ og, just of the press, 

ill _ help ee your ring selection — 

blems. It gives full information on ud 
piston tings for industrial size Diesels | 


vho writes for it’o 

his business letterhead. and. mentions 

position. Address all inquiries to 
our General Sales 76 


Cc. LEE COOK MANUFACTURING CO. 
INCORPORATED 
LOUISVILLE. KY. 


BALTIMORE e BOSTON e CHICAGO e CLEVELAND 
HOUSTON e LOS ANGELES e MOBILE e NEW ORLEANS 
NEW YORK e SAN FRANCISCO + TULSA 
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“PISTON RINGS 4 

ressors 
: «of Engines and COP 
@ Ring Specifications 
| 
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A \ 
Pressures 1888 
Better Piston Rings for Higher Efficiency — through Metallurgy” 
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Factory Heating 
with Unit Heaters High Efficiency 
Ventilating Fans 


Central System 
Air Conditioning 


Standardize on 


CLARAGE 
You 


Multitherm Air 
Conditioning Units 


Air Cleaning 
with Air Washers 


in Several Important Ways 
Because: 


Te You can be certain of economical 
performance on all jobs. . . for Clarage 
equipment is consistently A-1. 


2. You can save time and money in 
upkeep. Your maintenance department 


ONE line of air handling and condi- | MANY AIR CONDITIONING PROBLEMS 


tioning products. This Clarage unit is a complete conditioning plant. 


It cleans the air . . . cools and dehumidifies in 


3. The Clarage application engineer summer . . . heats and humidifies in winter . . . 

e in your vicinity gets to know your supplies a circulation of conditioned air under fan 
A problems intimately, and as a result pressure at all times. Easy and inexpensive to 
i install . . . no building alterations required. 
can often suggest installation economies May be suspended from ceiling, mounted on plat- 
decidedly worthwhile. form, or located on the floor. Sizes, 400 to 13,000 

c.f.m. Use two or more units on larger jobs. 

" Yes, it’s good business to call on Engineered for precision results. Compact to save 
. Clarage’s complete facilities WHEN- space. Get the facts on Clarage Multitherms ... 


ask for Bulletin 107. 
EVER you require anything in our field. 


CLARAGE FAN COMPANY 2\ 


KALAMAZOO, MICHIGAN . . . SALES APPLICATION OFFICES IN ALL PRINCIPAL CITIES 
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HONAN-CRANE CORPORATION 


1200 SIXTH STREET, LEBANON, INDIANA 


CT] Please send complete information on Please have Sales 


HONAN-CRANE Purification of Diesel oils Engineer call 


YOU NEED- 


... there a Difference! 


HONAN-CRANE Oil Purifiers give you that “extra” degree of purification not 
attained with ordinary filters or centrifuges. Purification versus filtration spells 
the difference in results that points the way to superior engine efficiency and 
rock-bottom maintenance costs. 

In every case where oil purification has been chosen on the basis of perform- 
ance under actual operating tests, HONAN-CRANE Oil Purifiers have proved 
superior—in degree of purification—and in economy of operation. 

Why superior? . . . Because HONAN-CRANE Oil Purifiers are performance- 
engineered from a full knowledge of the problems posed by the many types 
of engines and equipment using fuel and lubricating oils. 

Therefore, to maintain your oils in the best possible condition, you need oil 
purification equipment engineered to your specific job. You need equipment 
which is economical to operate, compact in form and simple to install. In short— 
you need HONAN-CRANE. 

May we send you full details on HONAN-CRANE Oil Purification equipment, 


' engineering bulletins and case histories on typical installations? Fill out and 


mail the coupon. 


For Straight Mineral Oils and diesel fuel 
oils, Honan-Crane Purifiers employ Cranite 
(specially processed fullers earth) as a puri- 
fying medium. The adsorbent material not 
only removes all abrasives and solids—but 
goes further to inhibit the auto-oxidation of [) 
oil by removal of acids, resins, asphaltines 
and metallic soaps. These oxidation products 
form sludges, varnishes, gums, and lacquers 
which impede lubrication, reduce engine effi- 
ciency and hasten wear on bearings, rings 
and cylinder walls. 


For Detergent Oils, Honan-Crane Purifiers 
are furnished with cellulose fibre cartridges 
(inter-changeable with the standard Cranite 
cartridges) hydraulically packed to insure 
uniform density. Special cellu- 
lose fibres are blended by a 
garnetting process—producing 
a homogenous filtering maze 
which insures maximum sedi- 


ment capacity (longer refill 


life) and more efficient filtering. 
The special fibrous medium 
readily removes particles on the 
order of a few microns (1 mi- 
cron equals .000039”). 


| pte. 
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r install a completely new 
_ tion and field erection by Pittsburgh Piping and — 
- Equipment Company can relieve you of many > 
_ responsibilities and assure an installation that is 
‘su rior in reliability and economy of operation. 
& E. shop fabrication is an advanced 
q technique developed over a period of almost ~ 
fifty years of in high 
temperature piping. It begins with the 
__ blueprint and ends only when the system is in 
operation. 


AND EQUIPMENT COMPANY shown—tora 


_ hydraulic piping system operating atapressure 

Woolworth Building, New York Peoples Gos Building, Chicago © . t are feasible in our shops, and which facili- 
Whiteheod Building, Atlante for the piping 
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Plant OPERATING Man needs 


It will pay you to write today for your copies of 
Long ago, maintenance experts learned that Dum these two important booklets. 
Dum Masonoc, by filling cracks and stopping mois- 
ture seepage and deterioration, prevented the need MAIL COUPON TODAY 
for much costly reconstruction. Today, hundreds of 
masonry structures evidence the efficiency of this 
old, established maintenance product. 


The Arco Company 
7301 Bessemer Avenue, Cleveland 4, Ohio 


C] Please send booklet describing advantages of 
Dum Dum for Metal. 


CJ Please send booklet describing advantages of 
Dum Dum Masonoc. 


Now, Dum Dum for Metal offers the same long-term 
protection to metal surfaces...protects them against 
all the hazards of weather, industrial fumes and 


gases...effectively stops rust and creep corrosion. [_] Please have sales representative call. 


NAME 


THE ARCO COMPANY 
CLEVELAND © LOS ANGELES 


ADDRESS 
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WITH NAVED PIPING 
ARE PRE-ASSURED 


Navco’s high degree of engineering skill and use 
of the most modern plant and field facilities are 
your guarantee of a long lasting and trouble-free 
piping system. 


Consult Navco for Your Next Piping Job 


NATIONAL VALVE & NANUFACTURING COMPANY PITTSBURGH, PA. 


NEW YORK CHICAGO CLEVELAND BOSTON ATLANTA TULSA ¢ BUFFALO CINCINNATI 
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What's Interesting About UNION CHAIN’S Management? 


Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable Iron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bar and pin) type chain 


* 
Finished Steel Roller 
Chains and Sprockets 
All mavfacturer’s standard, 
size % in. to 2) in. pitch 
Single and Multiple Strands 


Extended Pitch Series in sizes 
1% in. to 4 in. pitch 


* 
Silent Chain and 
Sprockets 
All sizes % in. to. 114 in. pitch 


Flexible Couplings 


Roller chain type 
Silent chain type 


The Union Chain and Manufacturing Company 1 
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Of greatest interest to you is this: every piece of paper which crosses 
our desks, whether letter, telegram, engineering drawing or scribbled 
memo, is concerned with only one subject—Steel Sprocket Chains and - 
Accessory Attachments. 


For that is all that Union Chain makes, it being our belief that by 
specializing, we can build our chains and perform our services in such 
a way as to make more chain users prefer Union Chains for the trans- 
mission of power and the conveying of materials. We frequently 
find better opportunities to render unusual service when one of the 
heavier types of Drive and Conveying Chains is required, but are 
just as happy to tackle problems calling for Machine Finished Roller 
Chain or Silent Chain applications. A chain problem from you will 
be in good company on the desks of any in our management group. 


Sandusky, Ohio, U.S.A. 
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Leaders in 


UTILITIES 


American 


it stry OPERATORS 
Re-Refine _. 


TRANSPORTATION 


Conservation of used 


i 
oils through re refin ng 
has saved AmericanIn- PLANTS 


dustries many thou- 

sands of dollars. By re-refining with Retrol* you can 
restore used oils to excellent quality by removing 
suspended particles and dissolved liquid impurities. 


why Lubricating and industrial 
e 5 oils do not wear out; but 
Re-Refine @ frequently they are dis- 


carded because of con- 
tamination and oxidation of a small percentage of 
the oil. You can now re-refine the used oil efficiently 
with Retrol, thereby effecting substantial savings 
in Operating costs. 
Let leaders in American Industries tell how they 
find greater saving and improved efficiency in our 
book, “American Industry Speaks.’ 


Re-refine with 


> 


*Reg. Pat. Off. 


FILTROL CORPORATION 
634 South Spring Street 
los Angeles 14, California 


Company_ 


Nome of Individual __Title 


Address. 


a 
a 
a Please send me your book entitled ‘‘American Industry Speaks.” 
a 


Zone State 
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AND WILL WHY LADISH 
FORGED STEEL FITTINGS 
Stay in Service Longer 


Rigid laboratory control of forging proc- 
esses increases strength and toughness. 


Controlled grain flow provides maximum 
resistance to shock, strain and stress. 


Dense, homogeneous metal structure 
retards action of erosion and corrosion. 


Ample Stocks... Prompt Service...Carbon, Stainless and 
Alloy Steels 14 through 4 inches, 2000 through 6000 pounds. 
Write for Catalog, Vol. 2, Today 


CUDAHY, WISCONSIN (muwauxkee susurs) 


District Offices) NEW YORK © BUFFALO © PITTSBURGH © CHICAGO © PHILADELPHIA 
CLEVELAND ¢ ST. LOUIS © HOUSTON @ NEW ORLEANS @ LOS ANGELES 


STOCKED AND SOLD BY LADISH DISTRIBUTORS IN PRINCIPAL CENTERS 
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THE NEW DUTTON 


GAS Burns any type of 


low pressure gas 
Converted 

to Any Fuel § 
Overnight 


t0 AL Either hand or stoker fired. 
Grates are permanent part of boiler. 


This year all three basic fuels will be short in many sections installed at the factory and the complete boiler is shipped 

of the country, but you can avoid costly shutdowns due to on steel skids so that it may be set down anywhere without 

lack of fuel by installing a Dutton Economist. The Economist special foundations. 

can be switched from any one of the three common fuels Don’t get caught by a fuel shortage now, or in the 
. coal, oil or gas . . . to any other overnight. It burns future, and don’t buy a makeshift. Get Dutton for full 

all three with equal high efficiency. But Dutton Economist efficiency all the time. Write today for Bulletin EC-64. 

advantages don’t stop with this coming year. Every season 

you can use whichever fuel gives you the lowest steam cost, The Dutton Econotherm, a complete package-type 

repeating your saving year after year. boiler for gas and oil firing only. Induced Draft 

ECONOMIST FEATURES — The Economist is of the well. - Rotary Combustion . . Guaranteed 8096 Eff 


ciency . . . Automatic Operation and many other 
known thoroughly-proved natural draft HRT type. All exclusive Dutton features. For full information on 


bricking, grating, insulation and other internal parts are the Econotherm, ask for Bulletin EC-56. 


Cc. H. DUTTON CO., 622 Gibson St., Kalamazoo, Mich. 


Please send me full information and specifications on: 
(0 Dutton Economist convertible steam generator 


LJ Dutton Econotherm oil and gas fired steam generator 
COMPANY 
COMPANY 


ADDRESS 
622 GIBSON STREET KALAMAZOO, MICHIGA 
POWER April 1948 


a 
THE C. H. 
N 
265 


119 manufacturers’ catalogs totalling 884 cata- 
log pages instantly accessible in the 1948 
Sweet's File for Power Plants. 


There, right in your office, you will find up-to- 
date, useful and comprehensive information on 
forms, characteristics, performance and use of 
a wide range of materials, equipments and 
services. 


Manufacturers’ catalogs in Sweet's File are in- 
dexed by company name, by product and by 
trade name, so that you can find the informa- 
tion you want instantly—whenever you need it. 


SAVE TIME — SAVE TROUBLE 
LOOK IT UP IN SWEET’S.... 


Sweet's is always working to build a bigger and 
better file of manufacturers’ catalogs so that 
buyers and sellers can get together faster and 
at lower cost. If you would like other manufac- 
turers to include catalogs on their products in 
your Sweet's File, please send us their names. 


If Sweet's File for Power Plants is not available 
in your office, please address request for appli- 
cation to: 


Sweet's Catalog Service 
Distribution Dept. 
119 West 40 St., New York 18, N. ¥. 


EXHAUST 
AND 
INTAKE 
SILENCERS 


SPARK 
ARRESTOR 
SILENCERS 


STEAM 
BLOW-OFF 
SILENCERS 


FOR MORE EFFICIENT SILENCING 
---BE SURE IT'S A MAXIM 


Over the years Maxim has had the 
practical experience and research 
facilities to develop and build the 
finest silencing equipment avail- 
able. Throughout industry Maxim 
Silencers have become a standard 
for many silencing jobs: on internal 
combustion engine exhaust and 
intake — compressor intake — 
vacuum pump discharge and steam 
blow-off. Maxim Heat Recovery 
Silencers recover waste exhaust 
heat to produce steam or hot water 
and afford the opportunity for a 
highly efficient hook-up. Maxim 
Spark Arrestor Silencers provide 
100% positive spark arresting and 
are invaluable where a fire or dirt 


nuisance hazard exists. 


Maxim offers a wide choice of 
standard silencers to fit the require- 
ments of nearly any installation. 
The Maxim engineering department 
is always available to you for 
consultation and consideration of 
special silencing problems. 


BULLETINS ON REQUEST 


THE MAXIM SILENCER COMPANY 


92 HOMESTEAD AVE, HARTFORD 1, CONN. 
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..» THESE ARE OUR EVERYDAY DIET 


Few concerns will tackle a job like this pipe bend though the 
Blaw-Knox Shop handled it with ease. The piping is forged and 
bored steel, 174 inches in outside diameter with 3%-inch walls. 
The flanges are 8% inches thick and 31% inches outside diameter 
fitted with 4-inch bolts. Temperature was not a consideration on 
this installation but it was fabricated for a working pressure of 
7700 psi and was given hydraulic tests up to 11,000 psi. 


Those who have real power piping problems, bring them to Blaw- 
Knox Power Piping. 


POWER PIPING 


DIVISION OF BLAW-KNOX COMPANY 
1525 Pennsylvania Ave., N.S., Pittsburgh 12, Pa. 
Offices in Principal Cities 


4 
COMPLICATED ASSEMBLIES 
‘ 
q 
8 


Stocked and sold by leading Distributors every- 
where. Write to them or to us for full information. 


HANCOCK 


= 
z 
z 
< 
= 


Designed to endure 


N severe continuous blowdown service, where 
| the best conventional valves fail quickly, 
the endurance of HANCOCK CONTINUOUS 
BLOWDOWN WELDVALVES has been 


proved by years of trouble-free service. 


A special Hancock design, combining stel- 
lite and “soo Brinell” stainless steel seats and 
discs with a Venturi throat, masters this valve 
wrecking service. Condensate flashes harmlessly 
across the superhard seats, and the expanding 
high velocity stream dissipates itself in the 
diverging delivery tube. 

A calibrated orifice with position indicator 
permits setting the valve opening exactly for 
the required rate of flow. 

All possible sources of leaks have been 
eliminated. There is no bonnet joint. The seat 
and discharge tube is an integral part of the 
body. 

Specify HANCOCK CONTINUOUS 
BLOWDOWN WELDVALVES for all erosive 
service up to 1500#—1050° F 


Product of Va VeS 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


olidated Safety and 


call on 


ey 

B. A. 


UBES OF ALL 
SIZES — in standard 
and extra gauges 


NY TYPE TUBE 
REPLACEMENTS 
from one source! 


AMERICA 


| McKEES ROCKS, PA. (Pittsburgh Dist 


PITTSBURGH 
S. RENAULD & CO., LO 


ENT TUBES, 
accurately 
fabricated! 
| 
| SO 
4 
= — 
| ) 
Box’ Crane er lifting specialties ANGELES 
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TIME~ 
TESTED 


PATENTED 


/\DMIRALTY 


CHASE 


Since 1935, Condenser Tubes made of 
Chase Antimonial Admiralty (a patented alloy) 


have given outstanding resistance to dezincification: 
While amounts of antimony as low as .007% 

(minimum set forth in Chase Patent No. 

2,061,921) have been satisfactory under mild 

conditions, a minimum of about .015% is 

indicated over a wide range of applications. 

Chase Antimonial Admiralty contains nominally 

.035% antimony. The difference between this 

figure and the .015% is the Chase allowance 


for commercial variation sometimes encountered. 


With Chase Antimonial Admiralty, you obtain a 


strong safeguard against dezincification at no extra 
cost! Write or phone your nearest Chase Warehouse 


or Sales Office, for additional information. 


The Naltonh He fot 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


hase 


WATERBURY 91, CONNECTICUT 


bil _ THIS IS THE CHASE NETWORK . betes way to buy brass 
ATLANTA” ‘BALTIMORE soston CHICAGO CINCINNATI CLEVELAND DETROIT INDIANAPOLIS KANSAS CITY, Mo. LOS ANGELES MILWAUKEE MINNEAPOLIS. 


NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt SAN FRANCISCO SEATTLE ST. LOUIS WATERBURY (tindicates Sales Office Only) 
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special rocks of 
ADMIRALTY 
at 
also carried 
standaré grass Co. 


HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


a 
Write for Bulletin 


Established 1881 


Non-Deaerating | @ IMO Pumps can be 


The Hoppes Mfg. Co., Inc. 


SPRINGFIELD OHIO IMO PUMP DIVISION of 


@ The capacity of the IMO 
is increased by high speed 
operation. This compact 

pump can be directly con- j 
nected to the driving ma- 
chine without bulky speed 
| reduction gearing. 


furnished for practically 
any tapacity and pres- 
sure required for oil, 
hydraulic-control fluids 
and other liquids. 


Send for 
Bulletin 


DE LAVAL STEAM TURBINE 


TRENTON 2, NEW JERSEY =~ 


WHERE Buy 


Featuring additional products specialties and services for power plants 


RAILROAD: 


TO manufacturers of 


vol equipment and those of- 
c fering special services to 


Standard In the power industry, this 


S, MINES, WATER WORKS 
INDUSTRIALS 


SANFORD C. 


IndustrialaE | | SeCtion offers an inexpen- 

seat "For at sive means of keeping 

4 Burners* "4 1521 Sedgwick Sty Chicago, products or services regu- 
larly before your poten- 
AMERICAN q tial customers—The read- 

CHIMNEY CORP. a. at HIGH TEMPERATURE ers of POWER. The small 

141 Fourth Ave Refractory Cements spaces available here 


1715 NIAGARA ST., BUFFALO, 


SMITH REFRACTORIES, 


provide opportunity for 


PHILADELPHIA 
LEVELAN DET 


Make it a habit you to be represented in 


to check, each issue, the announce- 
ments appearing in this 


WHERE TO BUY SECTION 


tial to modern power plant operation. 


every issue at low cost. 
Can we serve you? 


of products and services essen- 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Lengthening Life of Tubing in 
Feedwater Heaters 


In recent years feedwater heaters have 
become an essential part of power plant 
equipment. Consequently, breakdown of 
such units usually involves shutting down 
a portion of the plant, resulting in loss of 
productive capacity. 


Tubing is the heart of every feedwater 
heater and, although boiler feedwater is 
generally treated chemically and purified 
through evaporation to lower its salt con- 
tent (see Marine and Power Copper Alloy 
Bulletin, Feb., 1948), there still is a corro- 
sion problem involved. Therefore, copper 
and copper-alloy tubing is used for such 
services. 

Although feedwater generally is only 
slightly corrosive towards copper and cop- 
per-base alloys, accelerated corrosion of 
feedwater heater tubing may result from 
steam impingement and vibration. Some- 
times it is very difficult to entirely elimi- 
nate these factors which are the cause of 
premature failure of feedwater heater 
tubing in some cases. 


Steam Erosion 


Generally, copper and copper-base al- 
loys resist the action of steam very well. 
However, if the steam is of high velocity 
and contains some moisture and steam im- 
pingement occurs, then erosion of the 
tubing may take place, as described in 
the March, 1948, Marine and Power Cop- 
per Alloy Bulletin. Designers have accom- 
plished much in the prevention of steam 
erosion through the judicious use of 
baffles. 

Excessive Vibration 
May Damage Tubes 


The combined action of slightly corro- 


sive feedwater and vibration of the tubing 
in the feedwater heater may lead to con- 
siderably more damage than would be 
produced by either one of these factors 
individually. Many investigators have es- 
tablished the fact that vibration, in the 
presence of a slightly corrosive environ- 
ment, may lead to corrosion fatigue crack- 
ing. Flexing associated with the bending 
of vibrating tubes accelerates corrosion. 
In this type of corrosion, minute circum- 
ferential cracks varying in number from 
a few up to several hundred, generally 
develop midway between the tube support 
sheets or near the tube sheet. 


When the frequency of the pulsation 
which starts the tube vibrating is the same 
as the resonant frequency of the tubes, the 
movement of the vibrating tubes is con- 
siderable, and especially damaging. Some- 
times the vibration is so great that score 
marks form where the tubes rub against 
each other. Usually only a small percent- 
age of the tubes in a unit fail from corro- 
sion fatigue cracking. 


Fortunately, designers have succeeded, 
to a considerable extent, in reducing the 
number of tube failures caused by corro- 
sion fatigue cracking. This has been ac- 
complished through use of properly placed 
supports which help prevent excessive vi- 
bration. Such tube supports also aid in 
preventing the tubes from sagging. Vibra- 
tion may also be reduced by avoiding 
critical operating velocities of turbines, 
pumps, motors, etc. 

In addition to corrosion fatigue crack- 
ing, excessive vibration may lead to actual 
shearing of the tube at a tube support 
sheet if the tube does not fit tightly. 


Condensate Cooler serving 100,000 KW, 3600 RPM Turbo Generator. Sub-cools condensate during 
summer months to enable operators to use condensate to cool hydrogen from generator. Manufactured 


by Condenser Service & Engineering Co., Inc. 


BRIDGEPORT BRASS 
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BRIDGEPORT 


COMPANY, 
Mills at Bridgeport, Connecticut, and Indianapolis, Ind'ana + In Canada: Noranda Copper and Brass Limited, Montreal 


BRIDGEPORT 2, CONN. 


BRASS 


“Br{dgeport” Headquarters for BRASS, BRONZE, and COPPER 


Tube Alloys for Higher Temperatures 


Generally, a rise in temperature is ex- 
pected to accelerate corrosion of metals. 
However, this does not appear to be a 
problem in feedwater heater tubing, pre- 
sumably because of the less corrosive na- 
ture of the water and the small quantity 
of material contributing to thick scale for- 
mation or deposits. 


The chief effect of high temperatures on 
feedwater heater tubing is the lowering of 
physical properties and increasing creep 
rate of the tubing. The decrease in physi- 
cal properties and increase in creep rate is 
reflected by the steady decrease in allow- 
able design stresses, as given in the U3 
table which is included in the ASME boiler 
code. This table lists the maximum allow- 
able design stresses for non-ferrous mate- 
rials. For example, at room temperature 
all copper-base alloys have excellent phys- 
ical properties, with design stresses rang- 
ing from 8,000 to 11,000 psi. However, at 
500 degrees F. the maximum allowable 
design stresses are in the vicinity of 800 
psi with the exception of Cupro Nickel 
(70-30 and 80-20), which ranges from 
8,000 to 9,000 psi at that temperature. 

Feedwater heaters conform to the 
ASME code covering unfired pressure 
vessels. The allowable design pressures for 
the tubing used in such vessels are given 
in the U3 table, which covers practically 
all commercially available non-ferrous 
tube alloys. 


Tubing in feedwater heaters operates 
under a wide range of pressures and tem- 
peratures. Often by using heavier wall 
thickness it is possible to meet design re- 
quirements which are too high for regular 
tubing. Furthermore the added thickness 
of metal increases materially the life span 
of the tubing and reduces shutdown and 
maintenance. For example, heavy-walled 
copper tubing has been successfully used 
in feedwater heaters at pressures as high 
as 1,200 psi inside the tubing with temper- 
atures up to 400 degrees F.; and with out- 
side pressure up to 250 psi and tempera- 
tures up to 300 degrees F. Admiralty 34” 
O.D. x .065” wall thickness is also giving 
satisfactory service with inside pressures 
of 1,000 psi at 350 degrees F. In recent 
years more 70-30 cupro nickel tubing is 
being used for feedwater heaters operating 
at higher pressures and elevated tempera- 
tures (500 degrees to 600 degrees F). 


Letters from operators giving experi- 
ences covering the operation of feedwater 
heaters and behavior of tubing will be 
welcomed by our laboratory. Bridgeport’s 
120-page Condenser Tube Manual con- 
tains valuable information about corro- 
sion research, condenser tube alloys, 
methods of installing and suggestions for 
increasing tube life. Write for your copy 
on company letterhead. 


ESTABLISHED 1865 


CONSULTING 
CONSTRUCTION 


PROFESSIONAL SERVICES 


DESIGN 
PLANS 


EXAMINATIONS 
SURVEY @ REPORTS 


PATENTS 
TRADE MARKS 


BROWN ENGINEERING CO. 
CONSULTING ENGINEERS 


Power Plants, Substations, Transmission, 
Water Supply, Sewage Disposal, Rates 
K. P. Building 


Des Moines 9, lowa 


7 So. Dearborn 


T. MASENG & ASSOCIATES, INC. 


Engineer 
Electrical, Structural, Mechanical 
Design Reports Rates 


Chicago 3, IlL 


J. E. SIRRINE COMPANY 


Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Engineers 50th Year 
Power Plants - Steam - Diesel - Hydro 
Electric Systems - Rate Reports - Valuations 
Water and Sewer Systems and Treatment 
Box 7088, Country Club Station, 

Kansas City 2, Missouri 


JOHN R. McDERMET 
Consulting Engineer 


Corrosion 
Control and Prevention 


Jeannette 


Pennsylvania 


HARRY M. SPRING, JR. 


Registered Professional Engineer 
Member A.S.M.E. 


Boilers, Pressure Vessels and Steam Plant 
Problems a Specialty. 
serve you by mail. 
280 Pleasant St., Canton, Mass 
Tel: Canton 6-0247 


Possibly we can 


ELECTRIC 
CONSTRUCTION Co. INC. 


ineers—C ontr actors 


Power Plant. Sub Stations 
Transmission and Distribution Lines 
odern Equipment 
Philadelphia, Pa. 


LUKE L. NAKASHIAN 


Engineer 


PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 
404 Park Square Building 


Boston 16, Mass. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Hershey Building Muscatine, Ia. 


GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
Industrial and Utilities. Power Plant Design and 
Construction, Rehabilitation and 

Steam Diesel — Hy 
Reports - - Examinations ‘Leberatery 
New York, N. Y. — 61 Broadway 
Philadelphia, —17& Sen. n St. 
Washington, D. 1417 “K" N.W. 
Reading, - St. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 
Engineers .. Purchasing. . 
Specialists in Financing, 
Accounting and Other Operations 
231 So. La Salle St. 


Chicago 4 


JOHN A. STEVENS, INC. 


Established 1909 
CONSULTING ENGINEERS 
Paper Mills 
Surveys 


Power Plants 
Dye Houses 


Lowell, Massachusetts 


KEGARISE-CRONK 
ENGINEERING CORP. 
Engineers - Consultants 


Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Steam and Electric Utilization 
Design — Reports — Plans 


334 E. Main St. P.O. Bor 668 Johnson City, Tenn. 


ENGINEERING CONSULTANTS 
Specialists in Design and Construction of 
Industrial and Central Station Plants 
Reports, Analyses and Surveys 


10 South Laura St. 


REYNOLDS, SMITH AND HILLS 


Jacksonville, Fla. 


SYSKA & HENNESSY 


Engineers 


Consultation Plans : Reports 

Power Plants Disposal Plants 
Water Systems 

144 East 39th Street 

New York, New York 


THE KULJIAN CORPORATION 


Engineers - Constructors 


Power Plants and Industrial Projects 


1518 Walnut Street, Philadelphia 2, Pa. 
New York 6 


Washington 5 


SANDERSON & PORTER 


Engineers and Constructors 


New York 
San Francisco 


Chicago 


Los Angeles 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 


LANCASTER 
ALLWINE & ROMMEL 


Registered Patent Attorneys 


Patent Practice before U. S. Patent Office. Valid- 
ity and Infringment Investigations and Opinions. 
Booklet and form “Evidence of Conception’’ for- 
warded upon request. 


Suite 456, 815-15th St. N.W., Washington 5, D. C. 


SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn St. 


Chicago, Illinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers - Consultants 
Power Plants - Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports-Plants-Supervision-Appraisals 
1304 St. Paul Street Baltimore 2, Md. 


any 


A GUIDE 


to the quick solution of food processing problems may be found here by consulting 


of these specialists. 


The consultant, with accumulated knowledge and broad experience, can be your 
expert guide to the creation of a better working program for your plant. 
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a, Saves you costly 


Pipe Repairs, Replacements, 
Maintenance Labor, Hours 
and Days of Shutdown Loss 


CORAVOL in your steam system (1) prevents cor- 
rosion in steam and condensate lines, (2) cleans 
out clogging rust deposits resulting from previous 


corrosion. Thus, GORAVOL protects lines; increases 
effectiveness of heat transfer surfaces; restores 


original capacity of lines and the operating effi- 
ciency of valves and traps. 


CORAVOL is not a boiler feed water treatment— 
it is designed expressly for use in steam systems. 
Because CORAVOL volatilizes and condenses with 
the steam, it circulates throughout your entire 
steam system and protects all zones from corrosive 
attack. 


The use of CORAVOL in steam systems is covered 
by U. S. patent No. 2053024. The Western Chem- 
ical Co., owner of this patent, grants licenses 
under which volatile Amines purchased from 
other sources may be used in steam systems upon 
payment of royalty to Western Chemical Co. 


CORAVOL IS PART OF A COMPLETE TECHNI- 
CAL SERVICE WHICH PROVIDES SPECIAL 
FORMULAS OF TREATMENT FOR: 

Boiler Feed Water . . 
Refrigerating Brine . . Cooling and Condenser 
Water . . . Rapid Scale Removal. . 
tion . . . Algae Control. 


. Hot Water Supply .. . 


. Coagula- 


WRITE TODAY for complete FREE 
data about the CORAVOL process. 


57 Years of Experience in the Chemical Treatment of Water 


EWESTERN CHEMICAL CO. 


713 WASHINGTON KANSAS CITY, MO. 
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needed in daily problems of design 
and practice . . 
lems. 
useful material for engineers, ma- 
chinists, designers, draftsmen, plant 
and shop employees in every ‘branch 
of mechanical engineering. 
are to-the-point 


bring you 


ENGINEERING 
“KNOW-HOW” 


Use Marks’ 


ae 


Handbook for data 


. for special prob- 
Here are over 2250 pages of 


4th edliton 
2276 pages 
1700 illustrations 
$10.00 


Arranged in bende reference form 


answers to thousands of questions coverin, 


theory, standards and practice—compiled by experts in each field. 


HANDBOOK 


An indispensable handbook for the 
engineer, contractor and designer cov- 
ering fundamentals, materials and 
techniques of modern piping practice 
Here 1s a vast compilation of data 
and methods for the most effective 
uses of piping . 
tips all the principles that influenc > 
the design, construction, and use of 
piping systems. 
phase of piping, practice is here in 
clear, dependable, accessible form. 

Table and charts, abstracts, standards, 
specifications, etc. make thi 


MARKS' 
MECHANICAL ENGINEERS’ 
HANDBOOK 


Edited by Lionel S. Marks 


Gordon McKay, Professor of Mechanical Engineering, 
Emeritus, Harvard University 


This book presents both fundamental theory, experiment and 
research data in a “vide 
range of subjects. Whe- 

PIPING ther it’s a question of a 

mathematical table or ‘he 

comprehensive strength of 

switch- 

board wiring diagram or 

the thermal conductivities 

of liquids and gases . . . 

or any of hundreds of 

others, Marks quickly 
gives the facts you require. 


Proven Methods 


Check your methods 
against the best accepted 
practices as reflected in 
this authoritative manual. 
It covers every branch of 
mechanical _ engineering, 


By Sabin Crocker 
Mechanical Engineer, 


Ebasco Services, Inc. 


puts at your finger. 


Any fact, or any 


this an every- 


day “tool” . an invaluable and from aeronautics to me- 
sclt-enntaine’ key to effective piping chanical refrigeration, from 
practice. ae on power-plant power generation to weld- 
piping, building heating systems, i 

plumbing systems, underground steam ing, from metal cutting 


piping, water- supply piping, fire- pro- 
tection piping, refrigeration Piping, 


machines to hoisting and 
conveying—with hundreds 


power pipiny of concise descriptions, 
refinery piping, gas manufacture and 
distribution piping. fundamentals, formulas, 
1376 methods, tables, diagrams, 
334 ilustrations etc shows how to 
4th editi 2 
avoid errors saves 


time and trouble. 


SEE THEM 
10 DAYS FREE 


MAIL COUPON 


McGraw-Hill Buok Co., 330 W. 42 St., N. Y. C. 18 


Send me the bo-ks checked below for 10 days’ examination on approval. 
In 10 days I wil) send remittance, plus a few cents postage, or return books 
postpaid. (Postuge paid on cash orders.) 


Marks—Meohanical Engineers’ Handbook $10.00 
0 Crocker—Piring Handbook $7.50 


Address 


Company 


( Por price write McGraw-Hill Oo. Canada, Ltd., 
12 Richmond 8t. #., Toronto, 1. 


Keep Corrosion OUT of Your These McGraw-Hill handbooks . 
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EMPLOYMENT e BUSINESS @ 


UNDISPLAYED RATE: 
(Not available for equipment advertising) 
$1.20 a line, minimum 4 lines. To figure 
advance payment, count 5 average words as a 


ne. 
POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), % the 


above rates. 
PROPOSALS, $1.20 a line an insertion. 


SEARCHLIGHT SECTION 
OPPORTUNITIES cquipMent—usep or RESALE 


INFORMATION 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
1 line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not 


NEW ADVERTISEMENTS received by March 


including proposals). 
10th will appear in the April 


DISPLAYED RATE: 


The advertising rate is $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 
inches—to a page. P. 


subject to limitation of space available 


Metallurgy 


CHICAGO 80 


Experimental Physics 


Mechanical Engineering 


For further information write to: 


ARGONNE NATIONAL LABORATORY 


POST OFFICE BOX 5207 


ARGONNE NATIONAL LABORATORY 


operated by 
THE UNIVERSITY OF CHICAGO 


for 


THE ATOMIC ENERGY COMMISSION 


Argonne National Laboratory is engaged in the design, develop- 
ment, and construction of nuclear reactors, and related equipment. 


This vital work offers a fascinating challenge to exceptional 
men of originality and ingenuity. 


The Laboratory has openings for men whose backgrounds en- 
compass any of the following fields: 


Instrumentation 
Heat Transfer 


Hydraulics 


SALES ENGINEER 
IRON FIREMAN 


Industrial-Commercial 


COAL STOKERS 
OIL BURNERS 


If you can sell automatic indus- 
trial firing equipment to plant 
and building executives and en- 
gineers, this is an unusual oppor- 
tunity. Complete line of nationally 
advertised underfeed and pneu- 
matic spreader stokers, industrial- 
commercial oil burners and con- 
trols. Good knowledge of boilers 
and boiler plant equipment neces- 
sary. Permanent position and 
attractive salary to man selected. 
Reply by letter only. 


IRON FIREMAN MFG. C0. 


3174 West 106th Street 
Cleveland 11, Ohio 


REPLIES (Bow No.): Address to office nearest you 
NEW YORK: $30 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


some power plant experience to train for 
position as assistant boiler house superinten- 
dent in large industrial plant. P-4270, Power. 


INSTRUMENT ENGINEER—Recent graduate 
for supervision of mechanical instrument 
maintenance and calibration in mid-western 
utility. Some instrument experience necessary. 
P-4268, Power. 
ENGINEERS. TECHNICAL Graduates, under 
35. Opportunity for permanent position with 
nationwide fire insurance engineering organiza- 
tion. After training, work includes traveling 
for logs prevention inspections and consulta- 
tions among leading industrial plants. P-4040, 
Power. 
WANTED: RESIDENT Engineers and inspect- 
ors for power plant and transmission line con- 
struction. Work in Iowa and immediate vicin- 
ity. Stanley Engineering Company, Hershey 
Building, Muscatine, Iowa. 
ENGINEER, EXPERIENCED in operation of 
Multiple Retort Underfeed Stokers, willing 
to travel, reliable manufacturer, splendid op- 
portunity. State age, experience and education 
in reply. P-4012, Power. 


(Continued on page 279) 
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signing 


ers. 


STRUCTURAL ENGINEERS 


New York engineering organization special- 
izing in design and construction of power 
plants and industrial structures desires to 
employ engineers thoroughly experienced in 
all phases of structural design, correlated 


architectural 


P-4135, Power 
330 West 42nd Street, New York 18, N. Y. 


of work, writing of 
uisitioning of materials an 
Applicant should be at least 40 
years old, with about 15 years general field 
and office structural experience. Please sub- 
mit resumes. 


WANTED 


POWER PLANT 
SUPERINTENDENT 


Large public utility, building new power plant 
with initial capacity of 132,000 KW. needs imme- 
diately, high grade operating man fully experienced 
in modern power plant operation using high pres- 
sure steam, (1250 Ibs. per sq. in.) and pulverized 
coal. Permanent opportunity for thoroughly quali- 
fied man to take complete charge of operation of 
plant, int dling of all labor, etc. Send 
full details of experience, in confidence, to 


P-4289, Power, 
330 West 42nd Street, New York 18, N. Y. 


Mechanical Design Engineer 


With Administrative Experience in the Design of 
Steam Electric Stations 
Preferably Between 35 and 45 Years of Age 


LARGE EASTERN UTILITY 
All Replies Strictly Confidential 


P-3323, Power 
330 West 42nd Street, New York 18, N. Y. 


DISTRICT SALES ENGINEERS 


STOKERS 


SPREADER TYPE UNDERFEED TYPE 
Outstanding and well known line of stokers— 
equipment now in great demand—unusual oppor- 
tunity to realize large earnings. 

P-3811, Power 
330 West 42nd Street, New York 18, N. Y. 
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Power Plant 


Not over 45 years of age. 
Capable of operating and main- 
taining Boiler and Compressor 
Rooms, under the supervision of 
the Superintendent of Mainte- 
nance, in large manufacturing 
plant located in Eastern Pennsyl- 
vania. Give full particulars re- 
garding experience and past 
employers. State age, salary 
desired and when available. 
Reply treated in strict confidence. 


B-39, P.O. Box 3575, 
Philadelphia 22, Pa. 


POWER PLANT ENGINEER 


Well qualified chief power plant engi- 
neer to take charge of large steam elec- 
tric generating power plant located in 
middle west. Good working conditions, 
as well as pleasant surroundings. Per- 
manent position with private electric 
utility company. State age, education 
and experience. 


P-4052, Power 
520 North Michigan Ave., Chicago 11, Ill. 


EMPLOYMENT SERVICES 
(Continued from opposite page) 


SALARIED POSITIONS $3,500-$35,000. If you 
are considering a new connection communi- 
cate with the undersigned. We offer the origi- 
nal personal employment service (38 years 
recognized standing and reputation). The pro- 
cedure, of highest ethical standards, is indi- 
vidualized to your personal requirements and 
develops overtures without initiative on your 
part. Your identity covered and present posi- 
tion protected. Send only name and address 
for details. > W. Bixby, Inc., 270 Dun Bidg., 
Buffalo 2, N. 
SALARIED SEREONNEL $3,000-$25,000. This 
confidential service established 1927, is 
geared to needs of high grade men who seek a 
change of connection under conditions assuring, 
if employed, full protection to present position. 
Send name and address only for details. Per- 
sonal consultation invited. Jira Thayer Jen- 
=o Dept. G. 241 Orange St., New Haven, 
onn. 


WANTED 
SALES REPRESENTATIVES 


Engineers or mechanics familiar with pump valves 
in steam pumps to call on Chief ye a 
neers. No technical training or investment 
quired. Liberal commission. State age, export 
ence, lines represented and territory. 


BIRCH MANUFACTURING CO. 
1523 Sedgwick St. Chicago 10, I. 


WANTED 


Bituminous Coal. 


Evansville, Ind. 


COMBUSTION ENGINEER SALESMAN 


te sell COKAL HAND STOKERS. Standard of the 
World for 30 Years. Burns all Grades and Sizes of 
i For Active and for Standby 
Plants. A Small Investment—A Large Return in 
Security. Address—Sales Manager, I’.O. Box 127, 


W ANTE MANUFACTURER'S 


REPRESENTATIVE 


to contact coal-burning industrial institu- 
tions to distribute Today’s Coal Bill Re- 
ducer (for high pressure boilers) which 
pays for itself quickly. Sales and combus- 
tion engineering experience desirable. 

Address — P. O. Box 1367 — Chicago, Ill. 


WANTED 


Air Compressors Wanted 


Horizontal Water Cooled—Any size 
also 2 Stage portable units 


L. W. BAUER 
North Bergen, N. J. 


MARIEMONT 


—-TRANSFORMERS-— 


TRANSFORMERS WANTED 


in operating condition or burnt out. 
giving complete nameplate data and stating condition. 
We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Mail us list 


Since 1912 CINCINNATI 27, OHIO 


WANTED 


push button station with rheostat. 


Station and rheostat. 
W-4014, Power 


Completely Reconditioned 


1—40/50 HP General Electric 230 volts DC ball 
bearing MOTOR (400/1600 RPM) complete with 
magnetic non-reversing type controls without 
dynamic breaking and including start and stop 


i—50/60 HP General Electric 230 volts, DC ball 
bearing MOTOR (300/1200 RPM) with mag- 
netic non-reversing type controls without dyna- 
mic breaking with start and stop push button 


330 West 42nd Street, New York 18, N. Y. 


WANTED 


COAL-FIRED BOILER 


400 pounds pressure or greater. 


AMERICAN ENGINEERING & 
MANAGEMENT CORP. 


50,000 to 100,000 lbs. per hour capacity, 


4200 Board of Trade Blidg., Chicago 4, Ill. 


WANTED 
BOILERS 


Total Capacity 50,000 lbs /hr. or 
more. Pressure 250+ or higher. 
Will consider complete power 
plant. 


FRANK M. BATES ASSOCIATES 
BRISTOL, PENNA. 


WANTED 


STEAM TURBINE 
3-60, 5000 or 7500-Kw., 600-Ibs. or 450 lbs. 
with condenser. 6900 or 2300 volts. 


SOUL CLINIC INC. 
Calgray, Canada 
Formerly Guy Morton Co. 


POSITIONS WANTED 


HEAT BALANCE Specialist. Desires position 
as efficiency engineer. Graduate M.E. Ex- 
tensive experience in fuel combustion and 
steam turbine design operation and repair. No 
objection to foreign country. Age 30. Married. 
PW-4172, Power. 
ENGINEER HIGHLY trained and experienced 
all lines engineering and machine shop work 
holding both a N.Y. City and Gold Seal N.J. 
state licenses, desires to make a change. Loca- 
tion immaterial. At present in full charge of 
operation and maintenance of two generating 
stations. Can handle men as well as machines. 
Age 58 and very active and physically good. 
PW-4130, Power. 
M.A. (ENGINEERING) Cambridge University, 
England. Seeking responsible position. Spe- 
cialized in all forms boiler engineering and has 
3 years post graduate training in all depart- 
monte of mechanical engineering. PW-4106, 
ower. 


ELECTRICAL ENGINEER, 13 years supervi- 

sion, operation, maintenance, design and con- 
struction of steam and diesel power plants. Now 
employed Chief Electrical Engineer. Seven 
years District Manager for Public Utilities. 
Age 40, married. Registered engineer. Prefer 
locating in South or Middle West with utility 
or large industrial plant. PW-4072, Power. 


MECHANICAL ENGINEER, experienced in 

general and power engineering, would like to 
obtain position in East, preferably Philadelphia 
or vicinity. Interview solicited. Write PW- 
4054, Power. 


MECHANICAL MAINTENANCE Supervisor, 
37 years old. 19 years experience in gas and 
steam electric power plants. Am not a graduate 
engineer but have worked consistently learning 
the technical aspects of my job. Am seeking 
position in mechanical maintenance or as 
manufacturers service engineer. Any location 
considered. PW-4039, Power. 
MECHANICAL-ELECTRICAL Engineer. Pub- 
lic utility and industrial power plant design, 
calculations, piping power and light distribu- 
tion. PW-3958, Power. 
DIESEL ENGINEER available—Seeks super- 
visory operating post, or service, erection 
work with engine builder. 20 years practical 
operation and maintenance experience includ- 
ing responsibility for 10,000-hp plant. Thor- 
ough technical education. Holds Ist Engineer 
license. PW-4003, Power. 


SELLING OPPORTUNITY WANTED 


EXPERIENCED MECHANICAL and Sales En- 

gineer open for Sales representation, Steam 
and Diesel Power Plant equipment and accesso- 
ries, in Reading and Eastern Pennsylvania. 
New York City second choice. Have recently 
estimated on complete power plants. RA-4269, 
Power. 


WANTED 


ANYTHING within reason that is wanted in 
the field served by Power can be quickly 
located through bringing it to the attention of 
thousands of men whose interest is assured be- 
cause this is the business paper they read. 


DISMANTLING ? 


Boilers, Engines, Generators, Etc. dis- 
mantled & removed. Complete Plants 
purchased, dismantled and removed 
anywhere in the East. 
Men — Tools — Insurance 
30 yrs. experience. 


“We can dismantle anything 
made of metal” 


G. M. LINDER CO. 
Plant Dismantlers & 
Contractors 
40-18 216th St., Bayside, N. Y. 
Tel. Baysid Saree 
(day or night) 
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POWER PLANT MACHINERY - 


IMMEDIATE DELIVERY 


960 I.H.P., 18” diameter x 16” 
stroke, 3 cylinder, 327 RPM Skin- 
ner Vertical Unaflow non-condens- 
ing engine, 150 lbs. pressure direct 
connected to a 750 KVA—600 KW, 
80% P.F., 40° C rise, 3 phase, 60 
cycle, 2300/600 /480 /240/208 volts 
327 RPM Electric Machinery alter- 
nating current generator equipped 
with a 15 KW, 125 volt, 1450 RPM 
V-belt Electric Machinery Exciter, 
Switchboard panel with instru- 
ments and General Electric vollt- 
age regulator. 


ACTUAL PHOTOGRAPH 


<— EXCELLENT CONDITION 
COMPLETE INSTALLATION 


TURBINE-GENERATOR UNITS 
3 phase, 60 cycle 
2500 KVA Westinghouse condensing 180 lbs. pressure, 2300 volts, 
3600 RPM complete surface condenser, exciter. 


1250 KVA G.E. condensing, 200 lbs. pressure, 2300 volt, 3600 RPM 
complete exciter, condenser, panel. 


625 KVA G.E. non-condensing 150 lbs. pressure, 15 lbs. back, 
2300 volts, 3600 RPM complete exciter, panel. 


625 KVA Westinghouse automatic bleeder condensing, 250 lbs. 
pressure, 20 lbs. gauge, 480 volts, complete condenser. 

500 KVA Westinghouse non-condensing 150 lbs. pressure, 10 lbs. 
back 240 volt, complete exciter and switchboard. 

375 KVA G.E. condensing, 125 lbs. pressure, 2300 volt, 3600 RPM 
complete surface condenser and panel. 

125 KVA Westinghouse non-condensing, 175 to 200 lbs. pressure, 
0-10 Ibs. back, 240 volts with exciter, panel. 

125 KVA G.E. non-condensing, 175 to 200 lbs. pressure, 10 lbs. 
gauge back, 2300 volts, 3600 RPM complete. 

120 KVA G.E. -Moore non-condensing 250 lbs. pressure, 7 lbs. 
gauge back, 240 volts, complete with switchboard. 

100 KVA Westinghouse non-condensing, 125 to 150 lbs. pressure, 


ENGINE-GENERATOR UNITS 
DIRECT CURRENT 

400 KW Maximum, Crocker Wheeler 125 volt, 300 RPM Generator 
direct connected to Skinner Unaflow Engine. 

250 KW. Crocker-Wheeler 250 volt, 257 RPM generator direct 
connected to 360 HP, 6 cylinder late type Fairbanks-Morse 
full Diesel engine—complete. 

200 KW (3) New G.E. 120 volt Marine type turbine generator units. 

209 KW Burke 3-wire 250 volt, 360 RPM generator direct con- 
nected Ames 4 cylinder vertical Unaflow non-condensing 
engine, 150 lbs. pressure complete switchboard. 

200 KW G.E. 125 volt, 200 RPM generator direct connected Skin- 
ner Unaflow engine. 

150 KW Westinghouse 250 volt generator direct connected to 
Ames Unaflow engine. 

75 KW Allis Chalmers-Terry. 125 volts, 2400 RPM 150 lbs. pres- 
sure non-condensing turbine generator unit. 

60 KW (3) New West. 120 volt Marine type turbine generator 
units. 

35 KW G.E. 125 volts, turbine-generator unit. 


10 lbs. gauge back 2400/600 volts, 3600 RPM. 
* 
MOTOR GENERATOR SETS 
1500 KW Allis-Chalmers 550/690 volts, 300 RPM direct current 
generator direct connected 2190 HP, 3 phase, 60 cycle, 4000/ 
6600 volts synchronous motor. 
500 KW Allis 250 volt, 1200 RPM direct current Generator direct 
connected to 3 phase, 60 cycle, 4000 volts Synchronous Motor. 
62%2 KVA G.E. 3 phase 69 cycle, 2300 volts, 1200 RPM alter- 
nator direct connected 75 HP, 115 volts direct current motor. 
50 KW Westinghouse, 125 volt, direct current generator direct 
connected 75 HP, 3 phase, 60 cycle, 2300 volt motor. 


Utilities 


600 NATIONAL CITY BANK 
"CLEVELAND 14, OHIO 


ENGINE-GENERATOR UNITS 
ALTERNATING CURRENT—=3 phase, 60 cycle 


500 KVA Westinghouse, 460 volt, 164 RPM Generator direct con- 
nected to 26” x 28” Skinner Unaflow non-condensing engine 
140-160 lbs. pressure, 0-10 lbs. gauge back. 

500 KVA Westinghouse 609 volt, 514 RPM Generator. 

375 KVA G.E. 2300/480 volt, 180 RPM Generator direct connected 
to 21x24" Chuse non-releasing Engine. 

250 KVA (2) G.E. 2300/440/240 volts, 220 RPM generators each 
direct connected to 21” x 22” Skinner Universal engine. 

200 KVA Crocker Wheeler 240 volts, 400 RPM generator direct 
connected to Ames Unaflow engine. 

225 KVA E.M. 2300 volts, 200 RPM generator direct connected 
to 19x24" Chuse Unaflow poppet valve engine. 

187 KVA G.E. 2300 volt, 225 RPM Generator direct connected to 
15x19” Chuse non-releasing Engine. 

180 KVA G.E. 240/440 or 550 volts, 200 RPM generator direct 
connected to 18”x21” Chuse non-releasing Corliss engine. 


Corporation 
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ROLLING UP NEW RECORDS 
FOR REAL VALUES! 


REBUILT AND TE 


TRICAL ENGINEERS 


N.LS.A. STANDARDS 


TRANSFORMERS 


2—500 KVA, G.E., HS, 2400/4800—240/480 
300 KVA, Pitts., 7800-440 v. 
205 KVA, Whse., 2 phase, 2300 to 3 ph., 4150 autp 
200 KVA, Pitts., 4000 v.—110/220. 
100 KVA, Pitts., 1875/2750 v.—110/220 
3—100 KVA, Wagners, 240/120 v.—120 v. 
2—100 KVA, Newark, 440 v., 2 phase to 220 v., 3 phase 
2—100 KVA, Whse., 13,800 v. to 250 v. 
100 KVA, American, 4150 v. to 230 v., 3 ph. 
3—- 75 KVA, G.E., 2400 v.—120/240 
6— 50 KVA, Whse., 2400 v.—120/240 
6— 50 KVA, Whse., 13,800 v. to 125 v. or 250 v. 
6— 50 KVA, Whse., 6900 v. to 125 v. or 250 v. 


A. C. GENERATORS 


2500 KVA, Whse., Syn. Cond., 720 RPM, 2400 v. 
500 KW, .8 P.F., 3600 RPM, ATB, 600 v. 
320 KW, Allis, 450 RPM, 480 v. 

240 KW, G.E. ATB, 600 RPM, 600 v. 
200 KVA, Allis, 3600 RPM, 240 volt. 
200 KVA, Whse., 600 RPM, 240 v. 
180 KW, Whse., 514 RPM, 550 v. 
167 KVA, G.E., 1200 RPM, .6 P.F., 450 v. 
165 KW, El. Mech., 514 RPM, 240 v. 
100 KW, G.E. ATB, 600 RPM, 240 v. 
75 KW, Whse., 900 RPM, 220 v. 
624 KW, Allis, 3600 RPM, 220 v. 
50 KVA, Whse., 900 RPM, 220 v. 
50 KVA, Whse., 1200 RPM, 220 v. 
35 KW, Columbia, 1200 RPM, 240 v. 
31.3 KVA, America, 1200 RPM, 120/208 
15 KW Star, 1800 RPM, 220/440 
12.5 KVA, Whse., 1200 RPM, 240 v. 


TURBINE BLOWERS 


1—Spencer Turbine Bioaste 1000 cubic feet, 30 oz. 
pressure with a 15 H.P., 3600 RPM, General Elec- 
tric Type FT, 200 volt motor. 


ene. 550 cubic feet, 7 inch vacuum, with a 20 
H.P. 3600 RPM, General Electric, Type K, 220 volt, 
3 


THIS SEAL IS YOUR GUARANTEE 
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MOTORS, 3 phase, 60 cycle 
SQUIRREL CAGE 


750 H.P., General Electric, 750 RPM, 6600 v., 25 
cycle 


450 H.P., Ridgeway, 900 RPM, 2200 volts 


’ 150 H.P., G.E., LK, 450 RPM, 440 volts 


125 H.P., G.E., KF, 1750 RPM, 2200 v. 
125 H.P., U.S., 1200 RPM, Vert., 220 volts 
150 H.P., G.E., KT, 1200 RPM, Vert., 220 volts 
75 H.P., West., CS, 1750 RPM, 440 volts 
75 H.P., G.E., 1200 RPM, 2200 volts 
60 H.P., Whse., 900 RPM, Vert., 2200 volts 
60 H.P., Whse., 900 RPM, 440 volts 


2— 40 H.P., G.E., 900 RPM, 220 volts. 


35 H.P., Whse., 1200 RPM, CS, 2200 volts 
35 G.E., 600 RPM, 550 volts 
25 H.P., U.S., 1800/1200/900/600, 440 volt 


2— 10 H.P., Whse., Gear 440 RPM, 440 volt 


MOTORS, 3 phase, 60 cycle 
SLIP RING 


450 H.P., G.E., 425 RPM, ITC, 440 volts, 25 cycle 
200 H.P., G.E., MT, 440 volt, BB 
100 H.P., G.E., IM, 440 volt, 25 cycle 
75 HP., Whse., CW, 720 RPM, 440 volt 
75 H.P., G.E., MT, 1200 RPM, Vert. 
50 H.P., G.E., MT, 600 RPM, 220 volt 
50 H.P., Whse., CW, 900 RPM, 220 volts 
40 H.P., Cont., 1200 RPM, JA85, 220 volt 
40 H.P., G.E,, 1200 RPM, MT, 220 volt 
40 H.P., G.F., 900 RPM, 220 volt, ITC 
40 H.P., G.E., 900 RPM, MT, 900 RPM, 220 volt 
40 H.P., G.E., 900 RPM, 2200 volt 
40 H.P., Triumph, 600 RPM, 2200 volt 
35 H.P., Allis, 900 RPM, 220 volt 
30 H.P., G.E., M 1160 RPM, 220/440 volt 


LARGE STOCK OF 


D.C. MOTORS AND GENERATORS 


SYNCHRONOUS MOTORS 


200 H.P., Whse., 600 RPM, 240 v. 

150 H.P., G.E., 900 RPM, 4150 v., TS 
75 H.P., G.E., 1200 RPM, 440 v. 
70 H.P., Elect. Mach., 180 RPM, 220 v. 
40 H.P., Whse., 1800 RPM, 220 v. 
35 H.P., G.E., 1200 RPM, 2200 v. 
20 H.P., Whse., 1800 RPM, 220 v. 


MOTOR GEN. SETS 


125 KW, CW, 125 v., 1200 RPM, 2300 v. sq. cage 
100 KW, El. Mach., 125 v., 1200 RPM, 4150 v., syn. 
100 KW. G.F., 230 v., 900 RPM, 4150 v. syn. 

2— 75 KW, G.E., 125 v., 1200 RPM, 220/440 v. 

6— 75 KW, G.E., 60 v., 1200 RPM, 220/440 v. 
50 KW, Ridgeway, 550 v., 1200 RPM, 220 v. 
25 Af G.E., ATi, 1800 RPM, 40 IP, 1800 RPM, 


15 KW, Whse., 250 v., 1200 RPM, CS, 220 v. 
10 KW, Whse, 250 v., 1200 RPM, IK, 220 v. 
5 KW, G.E., 115 v., 1800 RPM, 240 v. 
5 KW, Wotten, 120 v., 1800 RPM, 220 v. 


PLATING M. G. SETS 


250 amp., G.E., 5/6 volt, 220 v. 

500 Amp., Hansen Van Winkle, 24 volt, 220/440 v. 
2500 Amp., Chandeysson, 6/12 v., 400 RPM, Syn., 440 v. 
3000 Amp., Chandeysson, 6/12, 400 RPM, syn., 440 v. 


ENGINE GEN. SETS 
150 KVA, G.E., Ames Unifiow, 220 ¥., 3 ph., nom. 


2— 5 KW, Gasstine, Hobart, 1800 RPM, nd v., 1 ph. 
275 v., gaso! line V an Blerck, 
ry 4 1500 RPM, grav 900 RPM 


TURBO. GEN. SETS 


300 KW, G.E., ATB, 240 v., 3 ph., cond, 
60 KW, Whse., 120 v., D.C., cond, 
50 KW, Whse., 120 v., D.C., cond, 
30 KW, Allis, 120 v., D.C., Terry non cond. 


1604 53rd STREET, NORTH BERGEN, N. J. 


PHONE NEW YORK —LONGACRE 5-3227 
PHONE NEW JERSEY—UNION 3-2600 
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The tt Re utation por Value 


has been building 
OPERATION for the past Af years! 


GUARANTEED 


RE NU BILT 


RE-NU-BILT oo ELECTRICAL EQUIPMENT 


REBUILT BY SPECIALISTS 


We own outright all machines listed on this page 


SPECIAL | 


Newly wound—General Electric Spirakore Transformers 167 KVA, single phase, 60 cycle, 2400-4160-4800 or 
7200 volt primary—120/240 - 240 - 480 or 600 volt secondary. Can also furnish 134 KVA - for 14,400 volt 
primary and 2400 volt secondary. 


MOTOR GENERATOR SETS D.C. MOTORS A. C. MOTORS 
. 60 1 HP Make Type Volts Speed 3 ph. 60 cycle 
3 Ph oes —1200 Whee. 600 425 SYNCHRONOUS 
D.C, A.C» —800/1000 Whse 450 600/720 
Qu. KW Make Speed, Volts Volts i—800 GE. MPC 600 600 {HP Make Type Volts Speed 
1500 G.E. 600 600 2300/4150 —765 GE. MPC 300 1045/1350 2-30 G.E. TS 2300 257 
1000 West. B14 250 4150 —700 GE. MCF 600 150/525 3 oo G.E. ATI 4600 510 
1000 Whae. 600 6600/12500 —650 GE. MPC 50 115/145 Oe. (New) 2200 150 
1 Al. Ch. 720 450 2300 —375 G.E. MPC 30 /900 i— 600 OE TL 600 900 
750 Whse, 900 275 6600 —335 Whse. MQ 50 $80 900 
500 «G.E. 720 600 2300/4150 —300 G.E. MPC 30 275/550 _ hse. 2 1800 
500 GE. 720 600 6600/13200 —3 GE. MPC 30 / 500 = Br G.E. TS 440 600 
500 G.E.(3u) 1200 250 0 —230 Al. Ch. 30 700 G-E. 2200 150 
500 GE. 720 600 4400 —150 G.E. MPC 30 250/450 — 125 Whse. 32AG 440 514 
GE. 720 125° 6600/13200 8—150 Cr. Wh. 83H-TEFC 230 890 1— 100 Whse. 550 600 
400 Whee. 1200 250 —_440/2300 —150 Cr. Wh. CCM 30 300/1050 1— 8 GE. TS 440 1800 
300 G.E. 720 550 / —1 Cr. Wh. CMC-65H 230 1150 SLIP RING 
250 G.E. 720 275 2300/4000 2—125 G.E. 30 625 ‘ ~ 
250 G.E. 1200 250 440 —115 Cr. Wh. JHL 30 1200 —1060 Whse. CW 2300 700 
100 GE. 1165 260 440 4—101 Whee. K 30 485/950 — 900 GE. IM 2300 80 
100 GE. 1170 125 2 3— 75 Cr. Wh. 53-H 30 8 — 750 Whse. CW 2200 327 
100 Delco 1200 125/250 440 — 75 Cr. Wh. CMC 30 1150/1760 — 450 G.E. I 440 506 
/ 90 GE. 1180 60 220/440 — 60 El. Dy. 25-8 30 /1050 — 350 GE. MT-442Y 2200/4000 253 
2 75 Cr. Wh. 1160 250 «220, 440 2— 60 Whse. Holst 30 415 J— 300 Whee. CW 0 1750 
76 G.E. 1180 125 — 60 Whse. SK 30 500/1000 — 200 G.K. 440/550 435 
60 Cr. Wh. 1750 250 220/440 — 60 Whse. SK-131 30 500/1500 —- 250 G.E. MT-424Y 4 257 
50 «G.E. 1145 125 220 — 50 G.E. RCP-31B 230 17 — 75 Whse. -761 1750 
: 50 GE. 1200 250 2200 — 50 GE. RC-34 30 1050 — 7 F.M. By-H16B =. 2300 1750 
48 G.E.(3u) 1750 440 — 50 GE. RF-16 30 500/1500 s— 50 Whse, CI-638A 220 870 
— 50 Whse. SK-131 230 6500/1500 — 50 Whse. CIW-504 440 870 
4— 50 Whse. Hoist 30 4 — 50 Rel. 1XM 300 880 
’ 1—1000 KW—GE—2 Unit—3 Brg. Con- — 50 Cr. Wh. CMC-8014 30 380/750 —250 West. CS-7111 2200 3530 
sisting of—1400 HP—4400 V, 3 ph. — 50 Rel. 461-' 230 250/1000 —250 G.E. 1K 440 600 
ph. .3 cycle gen. with exciter 
7— 40 Rel, 385-T 230 400/1500 —100 G.E, IK 2200 600 
Gen. can be reconnected for 800 KW These units are semi-enclosed, b, brg. motors and —100 G.E. IK-Vert 2 450 
pn. part of complete V-S Drive with 40 KW Ind. M. G. 2— 75 G.E. K 2200 1200 
1—320 KW—GE—2 Unit—3 Brg. con- Set with 220/440 v. A. C. Motor; exciter and com- — 50 G.E. KF-4058 220/440 3550 
sisting of 600 HP—440 V, 3 ph. 60 plete control equipment. M. G, and control in steel 2— 50 Whse. CS 20 870 
cy., .8 pf. Syn. Motor and 400 KVA .8 enclosure. —50 GE. KT-327 2200 1750 
pf. type AT—3 ph. 120 ey. 720 volt AC 
enerator w rec connect ex- 
VERTERS 600 GE. ATI 600 900 SPECIAL—MERCURY ARC RECTIFIERS 
60 Cycle 500 GE. ATI 480 900 1—750 KW—GE—Type RHW—6 Anode 
D.c. A.C. 575 V, D.C. Form C with 2300 V, 60 
KW Make Speed Voits Volts SPECIAL poe transformer and switching equip- 
5 ment. 
Wee eee 500 HP—GE—KF-559—3575 RPM—2300 1—500 KW—GE—Type RHW—6 Anode 
1—1000 Whee. 900 600 11000 Volt Sg. oY; Motor connected to Byron 575 V, D.C. Form B with 2300 V, 60 
whee. 13200 Jackson 325 GPM—10 stage, 3500 ft. cycle transformer and switching equip- 
i- OE” 50 head pump. ment. 


COMPANY, INC. 


900 250 
Main Office and Shop 


“OUR REPUTATION 43 HOWELL ST., JERSEY CITY 6, N. J. 
IS YOUR PROTECTION!” Phone—Journal Square 2-3334 


Also N. Y. City Line—Rector 2-7150 
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MOTORS) 
MOTORS) 


2250 KVA General Electric Turbine Generator Unit 


4—60,000+ 


@ SEARCHLIGHT SECTION @ 


PACKAGE TYPE 


TURBINE GENERATOR UNITS 


AND BOILERS 


3—1800 KW 80% P. F. 2250 KVA General 


Electric alternating current generators, 
type ATB, 3 phase, 60 cycle, 480/600/ 
2300/4150 volts, 3600 RPM, direct con- 
nected to General Electric condensing 
turbines, 10 stage, 250/400+ steam 
pressure, 0-175 deg. superheat, 725 
deg. total temperature, 3600 RPM. 
Equipped with air coolers, surface con- 
densers and auxiliaries. 


steam per hour Foster 
Wheeler boilers, 435+ pressure, 750 
deg. TT, equipped with waterwalls, 
superheaters, economizers, soot blow- 
ers, and Todd oil burners. 


NEW 1943—EXCELLENT 
CONDITION 


CONDENSING TURBO 
UNITS 
3 phase 60 cycle 
3125 KVA Wstgh. 600 volts, 250# steam 
2250 KVA (3) G. E. 480 v., 250/400# 


steam 
1875 KVA (2) G. E. 2300/600 volts, 250# 
steam 
1875 KVA Allis 480 volts, 175# steam 
1250 KVA (2) G. E. 2400/480 v., 200# 
937 KVA Allis 480 volts, 175# steam 


375 KVA (4) G. * 480 v., 400# steam 


NONCONDENSING TURBO 
UNITS 
3 phase 60 cycle 
2500 KVA G. E. 480 volts, 150# steam, 
15# exhaust 
1250 KVA Wstgh. 2400 volts, 300# 
steam, 10# exhaust 
1250 KVA (2) DeLaval 4150 volts, 250# 
steam, 70# exhaust 
625 KVA G. E. 2300 volts, 200# steam, 
7# exhaust 


SPECIAL 


6—250 KVA G.E. noncondensing 
turbine generator units, 3 
phase, 60 cycle, 480/240 
volts; 400 steam pressure, 

0-10# back pressure. 


EXTRACTION TURBO 


UNITS 


3 phase 60 cycle 


3750 KVA Wstgh. 2400 


volts, 150# 


steam, 10# extraction 


1563 KVA Wstgh. 2400 


volts, 1754 


steam, 15# extraction 


1250 KVA Allis 480 volts, 300# 


35# extraction 
940 KVA Westgh. 600 


steam, 


volts, 1504 


steam, 20# extraction 


875 KVA Moore 2300 


volts, 


steam, 100# extraction 


UNIFLOW UNITS 
3 phase 60 cycle 
625 KVA Skinner, 2300 volts, 140# 


steam, 5# exhaust 
375 KVA Skinner, 2300 
steam, 5# exhaust 
312 KVA Skinner, 480 
steam, 5# exhaust 
250 KVA Skinner, 480 
steam, 5# exhaust 
208.KVA Skinner, 240 
steam, 5# exhaust 


125# 
165# 
165# 
125# 


volts, 
volts, 
volts, 


volts, 


motors, 3 phase, 


257 RPM. 


SYNCHRONOUS MOTORS 
6—3500 HP G. E. synchronous 


4000/2300/550/440 


60 cycle, 
volts, 


DIESEL UNITS 
3 phase 60 cycle 


1250 KVA (2) General Motors, 2300 volts 
250 KVA (3) MclIntosh-Seymour, 2300 


volts 
187 KVA (3) Fairbanks Morse, 2400 volts 


? 
GENERATORS 
3 phase 60 cycle 
2500 KVA (4) G. E. 2300/480 volts, 257 
RPM 
1150 KVA Wstgh. 600 volts, 400 RPM 
750 KVA (2) G. E. 600 volts, 300 RPM 


* 
MOTOR GENERATOR SETS 
3 phase 60 cycle 


200 KW G. E. 250 v. D. C., 440 v. A. C. 
200 KW C. W. 125 v. D. C., 2300 v. A. C. 


2 
ROTARY CONVERTERS 
3 phase 60 cycle 


3500 KW G. E. 225/285 v. D. C., 13800 v. 
A. ¢. 
1500 KW (2) Wstgh. 270 v. D. C., 13800 


vA 


TRANSFORMERS 


18—25 KVA General Electric 
transformers, single phase, 
60 cycle, 460-120 volts. 


PHONE 


LONG DISTANCE 350 


INTERNATIONAL POWER MACHINERY CO. J 


UNION COMMERCE BLDG. 


CLEVELAND 14, OHIO 


| 
33 
AA 
Sh 
£ 
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SQUIRREL CAGE MOTORS SLIP RING MOTORS VERTICAL MOTORS—Cont'd. 
HP RPM Volts Make HP RPM Volts Make HP RPM Volts Make 
440 GE-I 900 440 GE-3 Brg. 25 850 230D.C. We 
3 0 600 2300 Triumph 400 2300 ai. 20 «1200 440 Al. Ch -Cage 
20 600 220 Wte. 375 1800 2300 Al. Ch. 
2 3600 150 E-FR 235 1800 220 GE-1 
15 600 2300 GE-l16 250 300 2 1. Ch 15 1750 110D.C. Weg 
125 600 300 GE-FTR 200 514. 440 Triumph-C 15 1150 230D.Cc. GE 
125 340 20 A-C ig 360 220 GE-I- 15 600 440 Al. Ch.-Cage 
10 514 20 A-C 1800 = dual ot. oS. 12% 220 L. Al.-Cage 
720 3300 Wagner ae 10 3400 «9-230 D.C. 
r 3600 300 GE-KT 50 900 2300 Ridgeway 10 900 ©. 220 Wtg.-Cage 
20 GE 50 990 440 Wagner 7 1800 500 D.C. Peerless 
Wtg.-CS 440 Burke 
(3300 40 1200 220 GE-MT-336 an 
300 20 Wig iF 6 850 110D.C. Rel. 
«320 GE-FTR 40 720 2300 Wtg.-HF 5 1400 230D.c. R.&M 
720 220 Wagner 40 720 20 Al. Gh-ANY 5 440 GE-Cage 
440 GE-I 40 600 Al. Ch-ANY 4 1650 110D.C. Watson 
440 GE 3 1700 230 D.C. Watson 
Wig CCL 35 900 2300 Lidgeway 1200 dual Wtg.-Cage 
o* 1 220/440 Master 35 720 20 GE-I 3 900 440 Wtg.-Cage 
B600 E-KT 30 1800 300 Wtg.-CW 3 600 dual Wtg.-Cage 
5 1800 220 W-E 30 1200 300 Lincoln 2 1800 230 D.C. GE 
1800 220/440 Master 2 1180 230D.C. Wg. 
30 . Morse-' -Cage 
ENCLOSED SQUIRREL CAGE 30 1200440, Wagner 
HP RPM Volts Make 25 1200 220/440 Watson-KH 
125* 1200 440 GE-TEFC-BB 4 900 220 GEMT SYNCHRONOUS MOTORS 
30 900 20 1900 Al. Ch. HP RPM Volts Make 
200 / eloo- - 20 - 
1800 “dual Wagner-TEFC-BB 20 «665 440 Wtg.-HF Sees 
7ig* 1800 dual Master-TEFC 
200 GE-H! Sil TEE C-BB 250 235 GE 
20/440 GE- . slip t 
dual Master-TE VERTICAL MOTORS = 
100 HP RPM Volts Make 160 600 440 GE 
300 440, Wig.-TE-BB 200 1200 Al. Ch.-8R 160 164 440 GE 
800 dual Deloo-TEFC-BB 150 2 2300 R 130 225 220 E-M 
200 dual Rel-TEFC-BB 150 200 440 GE-Cag 115 164 208 GE 
200 220  GE-TE-BB 125 200 2300 Al. Ch.-Cage 300s 
900 220 Wagner-TE-BB 100 200 40 G = — = = 
1800 dual Deloo-TEFC-BB 75 200 2200 GE-C. 
900 8dual Delcoo-TEFC-BB 75 360 220 Ideal-Cage 30 900 440 Wagner 
800 dual Al.-TE- 60 800 230D.C. GE 30 600 «BE. 
200 dual -TE-B 60 200 440 Al. Ch.-Cage 30 450 = dual Wtg 
1860 Gual Deleo-TE-B 60 600 440 Al. Gh.-Cage 30 220 E-M 
- 200 dual Rel-TE- 40 220 GE-Cage 26 1800 220 Wagner 
3600 440 Dele 40 700 230D.C. GE 25 450 220 E-M 
800 4d Wesche-TE-BB 40 200 44 Wtg.-SR 25 300 220 Ideal 
dual Delso-TE-BB 35 1800 GE-Cage 20 600 220 E-M 
200 220 Cr. Wh.-TE 35 1200 2 Al. Ch.-Cage 15 1800 220 Wagner 
36004 GE-TE 35 450 06-440 GE-Cage 10 1800 220 Wagner 
800 220 Deloo-TE-BB 10 1200 220 Wagner 
440 lo0-TE-BB 25 1200 22 GE-Cage 7% 1200 440 Wagner 


TRANSFORMERS 


w Volts 

400 120/240 
General Electric Spira- 200 250 
kore Transformers, 167 


2 
KVA, 2400/4160Y volt 


primary, 


cycle, 
door 


120/240 volt 


Volts 
secondary, 1 phase, 60 500 600 
oil cooled, out- 
60 250 

type. Alternative 30 120/125 

32 115/115 
25 125 


same except secondary 


240 or 480 volt. 


AC & DC MOTORS °©¢ GENERATORS 


DIRECT CURRENT GENERATORS 


E 

L 

E 

R 

| 

C 


Westinghouse Compound, Interpole Pedestal Bearings 

375 Jantz & Leist Compound Wound, Pedestal Bearings 

450 Westinghouse Compound Wound, Pedestal Bearings 

500 Jantz & Leist Compound Wound, Double Shaft Extension 
400 Jantz & Leist Compound Wound, Double Shaft Seaton 
300 Triumph Compound Wound 

765 Westinghouse Compound Wound 

MOTOR GENERATOR SETS 
Generator Mfsgr. A. C. Motor 
General Electric 710THP, 1 P.F., 720 RPM, 13200/6600 Volts, Genera 
Electric Synchronous 

General Electric 300 HP, 900 RPM, - Electric, Synchronous 
General Electric 130 HP: 750 RPM, 440 Volts, General Electric, ee fies 
Delco 100 HP; 1750 RPM, 2300 Volts, Squirrel Cage. Bu 
Burke 95 HP, 1200 RPM, Burk tke, Synchronous 

Reliance 60 HP’ 1800 RPM, Wry! Induction 

General Electric 30 F HP, 1800 RPM 440 Volts, General Electric, Squirrel 


General Electric 35 1200 RPM, Electric, Induction 0 


PUMPS 927 HARRIET ST. 


SYNCHRONOUS MOTORS ¢ CONTROL EQUIPMENT 


PHONE MA. 3024 
MOTOR GENERATOR SETS © ELECTRIC EQUIPMENT 

STEAM ENGINE GEN. SETS © SLIP RING MOTORS CINCINNATI 3, OHIO 
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Reliably Rebuilt—YEAR Guarantee 


A. 4 Motors D C M D. 
. C. Motors Miscellaneous 
Generators Generators 
Squirrel Cage Motors 230 V. Variable Speed 600 V. Pyrometers 
H.P. Make Type Speed | H.-P. Make Type Speea | Make Speed | 40—Leeds _& Northrup Model 
200 Cr. Wh. 900 C-S & R. 
300 West. CS-8758 17001100 ‘Rel. 1050T 400/1000] 30 Burke 1750 
200 Al. Ch. 600 }100 CD173 400/1200] 30 E.D. 1150 D.C. Starters 
El. Mechn. 1200] 75 Cr.Wh. CMC _ 375/750 
150—230 V. Cutler-Hammer, D.C. 
150 Al. Ch. 514 | 60 G.E. Cc 480/1100 250 V. automatic, 5 H.P. to 75 H.P. 
147 West. 25 cy. 715 | 50 West. 250/1000 | KW Make Speed ot ¥ a manual 
125 El. Prod. B.B. 1150] 50 West. SK 500/1500 | 330 Elliot 1200] 250—5 HP. 115 V. Cutler-Hammer, 
125 Al. Ch. 450 | 40 G.E cD 500/1500 (2) = ‘in 
— of ene 
100(3) G.E. xP 900] 35 GE. RF 150 West. 1180 compound. 
100 = West XP 3600 | 25. G.E.(3) RF12 500/1500} 150 G.E. 600] 40—7% H.P. 230 V. Cutler-Ham- 
100 G.E. 1200] 25 GE RF13 400/1600} 50 G.E. 1200 mer reversing magnetic. 
ae 40 (2) G.E. 1750 
75 Al. Ch. 3600 | 25 West. SK140 400/1200] 30 (3) GE. 1750 AC.S 
75 GE IK 1800 | 20 G.E.(2) 400/1200] 30 Cont. 1200 Starters 
75 GE. KT-347 1200] 15 West. SK93  600/1200 or 1—250—H.P. 4150 V. 
60 G.E. (2) KG 1800 | 15 E.D. 10S 500/1500] 19 Star 1750 i—1s0/gre. HP. G.E. Red, Volt. 
50 G.E. KF-504 1150] 15 West. SK  250/1500] 7% West. 1300) 
50 Ideal A 1150] 10 GE. RF10 600/1800} 5 West. 1750 40—50 .P. Cutler-Hammer up to 
50 GE. Class2G 1200] 10 West. SK 600/1200 300--2 
50 West. XP 900] 10 GE. RF 400/160 125 V. Ward-Leonard, 440 
25 West. 38-364 3450 10 G.E RF 400/1200 | KW Make Speed 100i - P. Cutler-Hammer 
Slipring Motors 100 GE. 1200 Air Compressors 
50 Sturt 2800 
600 Cr. Wh. 514 23 40 Cent. 1450 | 10x6 Gardner, 30 Ibs. 
150 G.E. (2) IM 600 0 V. 20 Delco 1200 | 12%4x12 American, 125 Ibs. 
100 Ch 695 15 1150 
— 350 Al. Ch. 500} 10 Rogers 1450 Pumps 
100 Wagner 25 cy. 480 100 G.E. CDP 1750 7% West. 1200 
75 G.E.(2) IM 690 | West SK160 eso) G.E. 1750] LeCourtney—5_ stage, 675 GPM, 
60 G.E. TEFC 720] 50 West.  SK133 1300 
50 Al. Ch. ARY 600 | 50 Diehl K10 850 Low Voltage M D BI 
50 G.E. (2) 514 | 50 West 8K 750 | am -D. Blowers 
40 GE. IM 1200] 49 GE. RC 17501 50—1200 CFM — American, 38” 
40 G.E. MT-352 600 40 West. (2) SK103 1750 6000 Chandeysson 6/12 static. i 
30 West. (2) cl 900 40 G.E. RC 1075 6000 M-B-O’ Cc. (2) 6/12 100—3000 CFM—HU.S., 8” static 
30 «GE. MT-542 7201 40 G.E.() DLC 1050 | 5000 75—20 CFM—Bayley, 2” static. 
OF 5000 Col. 8/16 H.P. Spencer. 
35 West. SK 1150 | 2000 H-V-w. 6/12 
1000 Chand 6/12 
Synchronous Motors 1000 230 V. D.C. 
125 Hobart (8 7 
600 900] 25 ‘Rel. 92T 1150 | 1000 12/24 Monorail Hoist 
2-200 Ideal 257 | 25 West. (4) SK113 860] 300 Star 15 
50 GE. 100] 25 ED 10S 800 a Cont 15 17—4000# Shepard 
.D. 
20 West.  SK60 1750 | 1000 G.E. 
Generators 1750} 500 Rel. 
KW = Make Speed | 20 Star (2) SHB30 20| 175 Wh. 
550 Cel. 7 REEVES & LEWELLEN 
150 GE. 600 
1600 G.E. 30 DRIVES 
100 West. 600 800 GE. 30 
100 G.E 30 Send for Complete List. 
200 West 30 
D.C. to A.C. Gen. 115 V. 1208 GE 32 
Size Make D.C. AC. | 25 Star SQI5L 2400} 205 GE. 42 400 Cycle Generators 
25 Star 115 120] 25 GE. cCDM8 1800] 3 44/54 | 8—% to 5 KVA. 
25 Ideal 115 440] 25 GE. CDM95 1200] 800 G.E 50 
25 Mehy. 230 440 | 20 GE. CD83 1750] 60 Meters 
7% Hertner 115 440 20 West. SK110L 750 1500 El. Prod. 65 | 20—west Portable — A.C. a 
 EL.Spec. 110 10 LA. ONA284 | 1000 GE. 75 D.C. Model ” 
ONLY PARTIAL LIST—SEND FOR No. 11 


—— EST. 1910 ——> J. AN INC, <—29TH Year 


New England 146 GRAND STREET, NEW YORK 13, N. Y. Pennsylvania 
Representative: PHONE: CAnal 6-6976 Office 

BOSTON, MASS. READING, PENNA. 
411 Atlantic Ave. South Western Representative 10th & Exeter Sts. 
Phone: Liberty 4300 HOUSTON, TEXAS, 1400 Carr St., Phone: Charter 4-6558 | Phone:Reading2-6866 
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... always a 


wide selection 
... always 
unusual values 


SQUIRREL CAGE 19 EH Be. 1200 DC—230 Volt DC—230 VOLT 
3 Phase, 60 Cycle, 220 or 440 Volt | 7 1800] 1100 cD 1200] 3 500 
(Other voltage as noted) $3 7% i Water uy RW 1500] 1 100 West. SK 1800] 7 20 West. SK 750 
Ou HP Make Frye Speed |is "3° Imperial E (New) 1200} 4 100 Cr. Wh. CMC 225/550} 1 20 West. 8K 138 
ven Approx. 200 New motors trom 2HP—| 1 115 Volt vans West. SK113 Enel. 1800 
250 HF. 2200 Volt’ | 30 HP. Vert.) 1200 | 
125 Ch. Wh. 1269 430] SLIP RING & SYNCHRONOUS 30 West. Volt BB. Gr. Wh. COM 1150 
138 Al. Ch. AR, bearing 3 Phase, 60 Cycle, 220 or 440 Voit pes Vets 1800] 1500 
75 F.-M. 4H, bdallbearing 600 (Other voltage as noted) Rel 1300/1800 |"! West. 1150 
60 Reliance AA 900 | Qu HP Make Type Speed] 1 25/40 Cr. Wh. CMC 440 Volt ie GE. CD 1150 
50 R.&M.L 1200 | 443 900 (Vert.) 1200/1800 | West. 850 
50 Ai. Ch. AN 900} 1 100KW G.E. B Syn. 40 «Rel. -400/1500 | war 630 
50 G.E. 12200 Volt 900] 1 100°" 450) 49 Bact 1200 + 8580/1700 
6 GE. I 720| 1 100KVAG.E. TRB Syn. 600 40 GE. RC 1200 | 
50 Wagner BM 495 75  ¥F.M. BV 2200 Volt 1800] 7 40 West. ?775 hae 
50 Al. Ch. 490 75 West. (New) Syn. 1200 35 G.E. OMTEBB 1300 ],, West. 8K 00/1200 
40 F.-M.  B, ball bearing 900 60 ° Ideal AV 1200 35 West. SK 1200 | { 78T 400/1 
1 49 50 .E. 125 Cycle 700 35. Al. Ch. 1200 SE 
35 Al.Ch. 2 phase 50 Al. Ch. 720 35 GE. DLC\ 700 % West. SKI 750/1 
35 Al.Ch. B 900 50 Ideal AV 2200 Volt 600] 2 30 Dy. 159° on 
30 West C8 TEFCBB 1800/900 40 «West. CW 1160] 5 30 Rel. 1800 Wet. 84071700 
F.-o. QZK Open BB 1200 40 G.E. MT 1200 30 Rel. 131 440 Voit G.E . RF10 600/1800 
Cr. Wh, 40 Al. Ch. 1200 —— Vert.) 1200 West. 8K90 600/1800 
Al. Ch.” AS 2 Phase 900 40 GE. MT 900 30> "GE. 1200 | 7 West. SESOL 00/1500 
35 Howell) 1200] 3 40 Wet, GW Sool ape | 2 590/100 
25 E-M. QZKB.B.New 1200 40 Al. Ch 900 25. Gr. Wh. OM 110 Volt & 
5 Wagner BP 1200 40 West. CI 900/1200 : ( Wh. CM TEBB 1800 
Burke 900 Burke —1150/560 25 Al. Ch. £120 500/1500 tury 1800 
neoin 900 35 Al. Ch. 720 Rel.  25P 20/1000 | ,} Wane” 1180 
5 Al. Ch. 35 G.E. I-12 25 {G.E. RF 300/900 1, West. SK115 Volt 1150 
Howell N.Vert.B.B.New 1200] 1 25 GE. MT Tot. Encl. 600] 2 20 West. 750/1500 +4 
20 KRV <0 = 10 G.E. 550 Volt 850 
G.B. 2200 Volt pc— 20 250/1000 
20 Cieve. M 900 20 Lincoln FKWB.B. 1800 736 West. 
20 Al. Ch. 900 20 Gr. Wh. OMG Enolesea 1800 | 44 7 Gen 178 
18 West. MS (Elev.) 720 | Qu HP Speed 202 B 1180 
1 18 BOM. QZKB.B.New 1800] 1130 Volt 1200] 1 20 Rel 1300 Went. 
1 10 At. Ch. 1 125 ; 600} 2 20] West. SK 1200 | Hundreds of other DC metors not listed 
27—Now vertical, T.E.F.C.B.B., 3 Ph., 60 Cy. 220/440 volt as follows: |—150 KW General Electric M-G set 280/275 velt DC, 448 velt AC, 8 phase, 60 
—F alrbanks-Morse, 3 HP. ty. QZCU, Fr. 254, (400 RPM Exp. oyele, 900 
General Electric, 3 HP. ty. K Fr. 254, 1200 RPM 1—100 KW Ridgeway synchronous M. MG cst, 250 volt DC, 2308 voit AC, 3 phase, 
eral Electric, 7% HP. ty. Fr. 324, 1200 RPM 60 cycle, | ith AC DU pan 
elco, 1—200 KW Burke 8 mchronoue 250 DC, 440 volt AC, 3 phase, 60 
5 con 
365, 1200 RPM KW, Westinghouse, aynohron M-G. set, 250 volt DC, 228 volt AC, 3 


De voit AC, 3 phase, 60 cycle, 


1200 R AC control and D 
Reliance, 30 KW, variable voltage M-G 
in Ox 

mounted in fan cooled inolosure. - 6—Practically new 40 RAM, Reliance & General Electric variable voltage M-G 
250 volt 100 yes it AC, 3 ph 68 cycle, 1800 RPM, complete 
ith exciters all + and drive = ‘tt it motors = bearing, enclosed 
M-G set, = and control mount Ay cooled enclosures. Drive motor 
1—1000 KW, General E synchronous M-G set, 4600 volt AC, 275 volt DC, G.E. ae me 1441, 40 ane. 230 volt 400/1600 RPM, enchonsl. ball 

condition excellent—im dellvery—complete data RPM, hr. 50° 


The Wente Electric Co. 


am || to n Q h O 


PHONE HAMILTON 707 
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Listed below a few of the motors available in a hurry from Wente 


| 
| OFFERED FOR QUICK DELIVERY | 


fy” AIR STARTING EQUIPMENT 
AND SWITCHBOARD COM- 
MOUNTED ON STEEL 


IDEAL FOR 
HEAVY DUTY SERVICE 
WHERE POWER 
IS NEEDED FAST 


A 1250 KVA GENERAL MOTORS GENERATOR SET, 
: Model 16-278A with NEW ELECTRIC MACHINERY 
A SKID-MOUNTED RADIATOR MANUFACTURING COMPANY ALTERNATOR, 3 phase, 
60 cycle, 2300 volts mounted on a fully portable, 
stress-relieved welded steel sub-base. All accessories 
are compactly mounted on steel skids to give the entire 
installation complete portability. The unit is designed 
so that it is a simple matter to erect anywhere and 
place in operation immediately. 
900 KVA GENERAL MOTORS PORTABLE UNITS are also 
available. Investigate the possibilities of these com- 
pact and versatile power plants. Write for complete 


FUEL OIL DAY TANK, ENGINE SUMP information today. 
oe a ® Diesel Power Plants available from 15 to 1,000 Kw. 


Diesel Engines Power Machinery 
| 350 CHURCH STREET, NEW YORK 7, N. Y._ PHONE Digby 9-4350 
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COMPLETE BOILER PLANT 


45,000". per hour capacity 
FOR IMMEDIATE DELIVERY 


1—Erie City Watertube Boiler, 45,000# per hour capacity, 
ASME Code and National Board stamped, 3 Drum, de- 


signed to operate at 504—3'4' tubes. Pulverized 
coal fired with: 


1—Erie City Unitype Pulverizer, type C, for 4500# coal per 
hour. Driven by 60 H.P. Armor Electric Motor, 3/60/440 
volts, with Starter. 


1—Patterson Kelly Feed Water Heater. 
1—Union Steam Co. Boiler Feed Pump size 12” x 7” x 12”. 


1—Coal Conveyor, Link Belt Bucket Elevator, housing 1242” 
x 33”, 46° centers. Buckets every link, single chain, 
motor driven by 10 H.P. Motor, 3/60/440 volts. with 
Starter. 


1—Steel Coal Bin, 316” long x 15’4” wide x 14’6”, overall 
height, with bottom tapering 6’6” high to 24” wide. 
6—15” discharge spouts and dump gates. 


In addition, there is an Erie City Unitype Pulverizer, size A, 
for use at low loads 1250# capacity/hour, driven by 30 H.P. 
Westinghouse Motor 3/60/440 volts. This unit can be pur- 
chased with or without the additional Pulverizer. 


IN EXCELLENT CONDITION—ALMOST NEW 


“70 PINE STREET "FT WHITEHALL 3-2172 WT] NEW YORK 5, N. Y. 
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TURBO-GENERATORS—AIll Capacities WEAVER’S PRICES 
CONDENSERS—Condenser Auxiliaries ARE $$ SAVERS 


GENERAL POWER PLANT Always Get Them Before Buying 
EQUIPMENT 


Have Largest Owner’s Stock 


his page —— for 


CHARLES WEAVER & COMPANY 


Electrical-Mechanical Engineers 


4045 Penobscot Bldg. Detroit 26, Mich. 
Telephones: Cadillac 1340-1 


Owner-Dealers—Selling Turbo-Generators 
Condensers, Diesel Power, Boilers 


We own Everything We Offer 
BOILERS: 


All Capacities 


Marine and Stationary 
New and Used d 
send 


DIESEL POWER 4 


Marine-Stationary: Locomotives | 8 S T C K L i ST 


12—100-HP.: 4—400-HP. NEW 
8—1600-HP. Fairbanks-Morse just out: free 
1—1800-HP.  Fairbanks-Morse 
3—Hamilton 800-HP.: NEW 


worth filing for reference 


Many Others: Write for prices, 
Sending Specifications. 


ALWAYS GET WEAVER & CO.’S PRICES BEFORE BUYING 
THEY WILL EFFECT LARGE SAVINGS FOR YOU 
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LIQUIDATION SALE—Modern Equipment 


DIESEL ENGINES 


Reverse & Reduction Gear 


4 General M 16-2088 ome 2.41:1 (fluid coupling) 
ene otors 41: cou 
a ton R.B.99-D.A. 1600 700 2 9 9°X13%" 1944 Ask For Our 
8 Fairbanks Morse 38D O/P 1600 720 2 10 8%" X10’ 1944 Reversible. Hydr clutch 
8 General Motors  16-278A 1600 720 2 16 1944 Complete 
4 General Motors 12-278A 1200 760 2 12 8%" X10" 1944 Falk 2.6:1 
35 General Motors 12-567ATL 900 744 2 12 84°10" 1942-44 Falk 2.6:1 1948 CATALOG 
2 General Motors 8-2 600 1200 2 8 6%’ xT’ 1943 2.54:1 
2 Fairbanks Morse 38 O/P 300 1200 2 6 6°xé6 1936 
20 Motors 6-71 226 2100 2 6 1944 
4 Bude 6L 9 1860 4 6 


3 General Motors 8-268A 1200 
12 General Motors 3-268A 160 1200 
1 Fairbanks Morse 386A 1200 


BOILERS 


10—Cleaver-Brooks, 2000# steam pr. hr. 
35# press. 


6—Cyclotherm 3000 pounds steam per 
hour, 125# press. 


6—Express Boilers, modified D type, Fos- 
ter Wheeler 30,000# steam/hr., 435+ 
press., with economizers, superheaters, 
desuperheaters, oi] burners, etc. 


8—B&W. D type, 580# press., 5400 sq. ft. 
heating surface. 


TURBO-GENERATORS—AC 


6—300 KW G.E, type ATI 3/60/450, 1200 
RPM cond., compl. with 40 KW excit- 
ers, condensers, switchboards. 


2—200 KW Westinghouse, 3/60/450, 1200 
RPM cond. (NEW). 


8—200 KW. G.E. type ATB 3/60/450, 1200 
RPM cond, and non-cond. 


2—132 KW G.E. type ATB 3/60/450, 1200 
RPM, cond. 


TURBO-GENERATORS—DC 
EW Volts Winding Speed 


180/240 Shunt 1200 
120/240 Compd. 1200 
120 Shunt 1200 
120 Stab. Sh. 1800 
120 Stab. Sh. 1200 


Type 
non-cond. 
cond. 
cond. 
cond. 
cond. 


CONDENSERS—(New) 
Air ejectors are available 


1—9533 sq. ft. %” brass tubes 
10—3800 sq. ft. 4” copper nickel tubes 
2—1050 sq. ft. $40 tubes 


WRITE OR CALL 
FOR DETAILS 


7 General Motors 16-278A 1600 750 
2 General Motors 8-268A 600 

60 Superior GDB-8 160 1200 
4 General Motors 3—268A 160 1200 
1 Fairbanks Morse 86A5}4DE 100 861000. 
1 Caterpillar D3400 26 1600 


31 Nassau Street 


A. C. DIESEL GENERATOR SETS 


Make of DC Generator 
EW Volts Cycles Phase Genesster KW Volt 
60 3 Westinghouse 40 120/240 
60 3 Westinghouse 2 
60 3 Fairbanks Morse 3 120 


8 


1943 200 440 
1943 100 440 
1936 80 450 


bobo 


D. C. DIESEL GENERATOR SETS 


2 16 8%, X104" 1943 1200 625 DC Allis Chalmers T MHC 2290 AMPS 
2 8 x7" 375 120/180/240 DC Westinghouse 

4 8 100 120/240 DC Delco 3 wire stab. shunt 60° C rise 

2 3 , isaeaa 100 120/240 DC Allis Chalmers 3 wire stab. shunt 

4 6 B55 4 1943 60 225 DC F.M. Type DGZH compd. wd. 

4 4 3%4°x6 1942 15 120/240 DC G. E. Model 52A1990 compd. wd, 


DISTILLING PLANTS 
2—40,000 gallons per day, Foster Wheeler 
triple effect low pressure 


1—80 tons per day, Condenser Service, 
double effect 


10—2000 gals. per day Kleinschmidt vapor 
compression distiller mfd. by Badger. 


1—750 gals. per day, same as above. 


MOTORS 
3 Ph. 60 Cy. 


6—3800 HP 1700 V 257 RPM G.E 
5— 700 HP 2300 V 128 RPM 

2— 350 HP 2300 V 590 RPM West. 
15— 200 HP 2300 V 705 RPM G.E. 


HOISTS 


10—Main drum 100,000# pull at 10 FPM 
to 3000# pull at 400 FPM, 2 Gypsies 
12,000# pull at 125 FPM, driven by 50 
HP 230v. D.C. motors 525—1800 RPM. 

15—Main drum 15,000# pull at 78 FPM, 
3360# pull at 348 FPM and 2 auxiliary 
drums. Driven by Chrysler 28.35 H.P. 
gasoline engines. (NEW). 


AIR COMPRESSOR 


1—8000 CFM, dischgr press. 100# Inger- 
soll-Rand turbine driven. 


MOTORS 
1500 HP 525 V DC 600 RPM W’hse 


GENERATORS 
1200 KW 525 V DC 750 RPM All. Chalm, 
1975 KW 375 V DC 750 RPM Elliott 
700 KW 240 V DC 500/720 Elliott 
540 KW 240 V DC 1200 RPM West. 
100 KW 120/240 1200 RPM Delco 


HYDRAULIC PUMPS 


5—Vertical, quintuplex, 45 x 10, 450 gpm 
at 128 RPM against 2500 p. s. i., mfd. 
by Aldrich driven by 700 HP synchr. 
motors 3/60/2300. 


TRANSFORMERS 
10—S50 KVA from 400 V to 
10—25 KVA 120 V, all single 
10—20 KVA phase, 60 cycle, 
10—15 KVA dry type 


REDUCTION GEARS 


4—1800 HP 2.41:1 10—20 HP 41:1 

10— 900 HP 2.48:1 10—11 HP 39:1 

10— 25 HP 20:1 10—10 HP 1750:63 

7—Waterbury hydr, type K, size 35, 5 and 
2A 


.. Up to 15000 GPM...... Up to 725# press. 
CENTRIFUGES .....:.ccee Sharples and DeLaval....... 100 GPH and 150 GPH. 
BLOWERS/AIR PUMPS .... Roots-Connersville ....... --» 16x18 and 20 x 23 
TURBO-BLOWERS ......... 15600/20000 CFM ..... «+ee.+ From 17” §.P. to 18.5” S.P. 
See ..-... AC and DC motor drive...... From 2000 CFM to 15000 CFM. 
AIR COMPRESSOR ..... From 700# to 3000# press. 
FEED WATER HEATERS ... High and low press......... . Up to 263 sq. ft. 


ICE PLANTS ....... +++++++ Motor and steam driven. 
(NEW) Cupro Nickel... 


WIRE ROPE SLINGS ....... Various sizes . 


Tel. REctor 2-1334 


From ¥2 ton to 22 tons. 
OD, 18 gauge. 


Large quantities 


HUGO NEU CORPORATION 


New York 5, N. Y. 


ARRANGE FOR 
INSPECTION 
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MEMO TO: the Chief Engineer 
(I) If you need 


=-turbo units 
480 VOLT TURBO PLANTS 


600 VOLT UNITS 


4000 KW plus 1500 KW standby (3 units) ISP 1757, 100° SH, 10¢ Condensing 
4080 EW—S Unite—G. ISP 20032, 100) SH, 1230 KW, ISP 1920" 
face condensers. Condition: ee good—reb 000 KW. ISP SH, 1 
2000 KW—2 Units—Elliot—1929. 180%, T TT, 2404, 1925. 
condition. ve’ SPECI ALS 
1000 KW unit, G. E., 1925, ISP nei ee Excellent con- 
dition. 2500 KW, 2400 V. penccndnastee, Units 1500 KW and 1000 KW. 
500 ltt BE Good com 150#. 480 volts, 3 
g. volts, ase, 60 
2400 VOLT TURBO PLANTS cycle. Surface condenser. Good unit. “a 
6000 KW—2 Units—G. E., ISP 200#, 100° SH, ne Condi- 500 KW, 240 V., 3 phase, 60 cycle, ISP 175#, jet condenser. 
tion: Excellent. New surface condensers, oS Pretty good. Terry. 
2000 KW unit, WH, 1926, ISP 225#, 550° Tag te Con- 300 KW, 240 V., 3 phase, 60 cycle, ISP 150#, surface condenser. 
dition excellent. Rebuilt 1940. 1929. 


=boilers 


NEW BOILERS—NEVER INSTALLED 
20,0007 /hr, 200 PSIG, 3 drum, bent tube Ten 10 HP and Five 20 HP Package Boilers, Low Pressure—Oil 


40, pe hg 160 PSIG, 3 drum, bent tube Fired. 
G, 600° TT, 35,000# /hr, integral furnace. 


SOUND USED EQUIPMENT 


350 HP Low Head Stirling, 1926. 225% al- a 400 HP Heine, 1926. 180% allowed, Two 1000 HP Box Header, 1925. 250#, 100° 


lowed; underfeed stoker. Complete with ox header " 
auxiliaries. 425 PSIG, 30,0004 hr., Pulverizer fired, B & SH allowed; no firing equipment. 
250 HP Box Header Brie City, 1926. 180+ W, integral furnace, 0. Two 450 HP, B & W, 1928. 240#, 550° TT; 
allowed; oil fired. 485 HP Sectional on he Springfield 1930. chain grate stokers. 
Two 100 HP Erie City, 1941. 160# allowed; 240%, 100° SH allow grate 
underfeed stoker. Integral furnace type. stokers. 450 PSIG; 60,000#/hr. Riley, built 1940. 


=conversion equipment 


600 VOLT ROTARIES—MG’s FURNACE TRANSFORMERS (1940-1945) 
1000 KW, 11,000 V AC, 900 RPM MG, WH 1924. RVR EV 240 
1500 KW, 4000 V AC, 720 RPM Rotary. 
And Others. And Others. 

POWER TRANSFORMERS (1940-1945) 

250 VOLT ROTARIES—MG’s One S000 KVA 24 Ky 30-400 
600 KW, 480 V AC, 1200 RPM, 3 unit set, rebuilt MG (1941) 420 
250 KW, 480 V AC, 1200 RPM MG—NEW Three 687 KVA single phase 7200 /480 

Thirty 167 KVA single phase 2400-4160/120-240-480 

And Others And Others. 


=-please write for data 


(2) If you have 


power apparatus for sale 


- PLEASE WIRE US - 
PAUL STEWART & CO.. INC. 


UNION TRUST BUILDING. CINCINNATI 2, OHIO 
PHONE: MAIN 3427 
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@ SEARCHLIGHT SECTION @ 


“CERTIFIED REBUILT” 


FOR MORE THAN 40 YEARS 
THE MARK OF DEPENDABLE ELECTRICAL EQUIPMENT 


MOTORS...GENERATORS...M-G SETS 


PUMPS . 


FANS . 


BLOWERS . 


. SPEED REDUCERS 


PARTIAL LISTINGS—WRITE, WIRE OR PHONE YOUR REQUIREMENTS 


SPECIAL—500 KW M-G SET 


Allis Chlamers 725 HP synch. motor 3/60/ 
2300 V. on base coupled to 500 KW gen. 
DC 250 V 900 RPM with AC & DC panels. 
NEW in 1943, A-1 condition now. 


M-G SETS 
KW Mfr. Input V Output V 
500 Allis Ch.* 2300 AC 250 DC 
200 Gen. Elec.* 2200 AC 125 DC 
150 Gen. Elec. 220/440 AC 125 DC 
125 Cr. Wheeler* 220/440 AC 250 DC 
105 Century b.b. 220/440 AC 70 DC 
100 Whse* 220/440 AC 125/250 DC 
75 Star b.b.* 220/440 AC 250 DC 
75 Star b.b. 240 DC 230/460 AC 
50 Cr. Wheeler 220/440 AC 250 DC 
40 EL. Prod. 220/440 AC 125 DC 
374% Whse. 230DC 3 ph. 240 AC 
35 Gen. Elec 220/440 AC 48 DC 
30 Marble Card 220/440 AC 60 DC 
lec. Prod.* 220/440 AC 50 DC 
25 G.E.NEW 220/440 AC 125 DC 
9 H.V.W.1500 Amp. 220/440 AC 6/12 DC 
* Synch. motor drive. 
D. C. MOTORS 
H.LP. Mfr. Type Volts Speed 
150 Cr. Wheeler b.b. TEFC 890 
75 Whse. 13L 115 575 
75 Gen. Elec. BRC 115 1150 
65 Gen. Elec. Cc 230 375/750 
60 Diehl dynamom. R10 250 / 
50 ~=—- Cr. Wheeler 50H 230 700 
50 Whse. SK 230 1150 
40 Whse. SK 230 750 
40 Reliance 310T 230 625/1200 
35/50 Gen. Elec. CD123 230 575/1150 
25 (4) C13 115 850 
25 G.E. bb NEW CDM93_—s:115 1150 
20 Gen. Elec. (2) RC29 - 230 1750 
20 G.E.bb NEW CDM83 i115 1750 
20 . Elec. 115 1150 
20 ce T 230 
20 = Gen. Elec. LC 230 575 
20 Gen. Elec. DLC 230 6500/1500 
15 Gen. RC 115 1150 
15 th RS 230 1750 
15 G.E. bb NEW CDM67_—s 115 1750 
15 Gen. Elec. RC10 230 1150 
15 Whse. (5) SK90 230 825 
15 Gen. E D95 230 550/1650 
D. C. GENERATORS 
KW Mfr T Volts Speed 
300 G.E.1 bre. MPC 125/170 1150 
150 Cr. Wheeler b.b. TEFC 250 1200 
105 Century b.b. 0 1200 
100 Whse. 3 wire SK 125/250 750 
75 hse. 125 600 
50 Cr. Wheeler CCD 250 850 
24 hse. K 600 
25 G.E.NEWb.b. CD93 125 1 
20 = Allis Ch. 125 475 
12 Engberg b.b. MR 250 1150 
15 Gen. E RC 125 1200 


EXPLOSION PROOF MOTORS—NEW 


ae 5 HP 1200 RPM 3—5 HP 1800 RPM 
i—!0 HP 900 RPM 
i—i5 HP 1800 RPM 
PM 2—20 HP 1800 RPM 


KVA_ Mfr. s Speed 
Gen. Elec. ATS 2300 450 

500 Allis Ch 3 brg. 240/480 360 
250 Whase. G 600 
156 G.E. 1 brg ATB7558 240/480 1200 
125 Whse. G 240/480 720 
150 G.E. ATB 240/480 900 
100 Cr. Wheeler 2300 900 
75 Triumph A15L 240/480 900 
60 El. Machy. 40/480 900 
56 Gen. Elec. ATB 240/480 1200 
50 Cont. b.b. $107 120/208 1200 
40 Whse. b.b. late 220/440 900 
25 Whse. b.b. (3) 1 phase 120 900 
1244 Whse. b.b. NEW 240 1200 


A. C. MOTORS—SLIP RING 
3 220 or 440 Volts 


Qu. ype 
1— 400 ck 3 brg. I-P 450 
300 G.E. 220 V. I-M 1800 
1— 200 Gen. Elec. IM-E13B 1800 
200 Whse. 3 brg. F 600 
1- 200 ~G.E. IM-15A 720 
1— 150 Whase. 3brg. CW 220/440 600 
1— 100 ALCh.bb.NEW ARY 
100 Whse. CW 720 
1— 100 Whse. CW761C 1800 
1— 75 G.E. 2200 V. I-M 720 
1— 75 Gen. Elec. IM-14 600 
1— 75 Gen. Elec. MT337 1800 
1— 75 Allis Ch. ANY 220/440 900 
1— 50 Fair Morse BV 720 
1— 50 Gen. Elec. int. ITC 600 
1— 50 Whsee. int. 1 600 
2— 40 Gen. Elec. MT336 900 
40 Allis Ch. ANY 450 
1 37. int. ITC 600 
1— 35 Lancashire b.b. 1800 
| 30 Gen. Elec. OMT336 1 
1 30 Gen. Elec. 
1- 30 Gen. Elec. MT332 220/440 900 
1— 25 =Trium 
1— 25 Gen. Elec. I-M 
1— 20 P&Hb.b. int. 
l= 20 Gen. Elec. MT332 220/440 720 
1— 15 Watson 
1— 15 P&Hb.b. int. W7 1200 
A. MOTORS—25 CYCLE 
7 s Speed 
300° 2300 780 
1 Whse. Cc 440 500 
150 Whse. 440 500 
G.E. int. MTC5337 440 750 
50 Allis Ch. ANY 4 1500 
40 GE. I-K 440 750 
300s GE. KT 440 750 
25 Howell SR 440 750 


1000 NEW MOTORS IN STOCK 


A.C. 1 ph. & 3 ph.—Frac. H.P. up to 60 
H.P.—AIl speeds, open & enclosed—stand- 


ard makes—quantity discount. 


Cc. MOTORS-— SYNCHRONOUS 


Type Speed 
667 Gee ATI 450 
300 Whse. 2200/440 600 
300  Whse. 25 cycle 750 
150 Gen. Elee, ATI 220/440 300 
150 Gen. Elec. ATI 220/440 600 
125 G.E. splprf. TS955 1200 
100 b.b. YGH 220/440 900 

75 E. Prod. b.b. .8PF 1200 
75 El Machy. BRKT 900 
60 Gen. Elec. ATI 220/440 1200 


TPT TTT 


| 
| 


A. C. MOTORS—SQUIRREL CAGE 
3 Phase 60 Cycle 220 or 440 Volts 


H.P. = Mfr. Type d 
300 Gen. Elec. KT 
250 G.E. 2200 V. I-K 


200 G.E. 2200 V. 


150 Reliance b.b. encl. AA 900 
150 Fair. Morse B 600 
125 Allis Ch. b.b. AR 450 
125 Cont. 2200 V. b.b. SC 1800 
100 G.E. bb. NEW K 5048 1800 
100 Gen. Elec. I-K 1800 
75 Allis Ch. AR 1800 
75 Gen. Elec. KT329Y 3600 
75 Gen. Elec. KT352 900 
75 Gen. Elec. I-K 720 
60 Allis Ch. 4000/2200 V. AR623 1800 
60 Gen. Elec. K505 1200 
60 Gen. Elec. 1-K 600 
60 Whse. b.b. NEW CS444S 1800 
60 Gen. Elec. KT552 720 
50 G.E. TEFC b.b. KF445 3600 
50 Whse. b.b. NEW CS405S 1800 
50 Gen. Elec. KT552 600 
50 G.E. 2 phase I 900 
50 G.E. NEW b.b. HT KG405 1800 
50 G.E. NEW hitorg KG445 1200 
50 Gen. Elec. KT336 1200 
50 Gen. Elec. KT342 
50 Whse. vertical CS766 
40 G.E. NEW 404 1800 
40 Howell b.b. 
40 Al. Ch. 3 speed ARX 900/600/450 
40 Gen. Elec. 1-K 
40 Gen. Elec. KT336 900 
35 Gen. Elec. I-K 
35 Gen. Elec. I-K 900 
30 Howell b.b. 4 speed 800 
30 EW b.b. K 365 1800 
30 G.E. NEW hitorg KG365 1800 
30 Whse. NEW b.b. CS405 1200 
30 G.E. TEFC b.b. K404 1800 
30 Gen. Elec. 1-K 
30 ae. — KT336 720 
30 22T8P 
30 Whe. TEFC b.b. CS405 1800 
30 CS646 900 
25 Diet NEW b.b. IN404 1200 
25 NEW spl. b.b. 1800 
25 Gen. Elec. IK 1200 
25 Allis Ch. AN 1200 
25 Whse. CS646 
25 Gen. Elec. 1-K 600 
20 E. TEFC b.b. K404 1200 
20 U.S. NEW b.b. 3600 
20 Gen. Elec KT182 3600 
20 G.E.NEW ape KG364 1800 
20 G.E. NEW b.b K364 1800 
20 L.A. NEW exp. . pri. EX364 1800 
20 Whse. NEW b.b.spl. CS364 1800 
20 Gen. Elec. KT312 1200 
20 Gen. Elec. I-K 1200 
20 Whse. cs 1200 
20 Gen. Elec. b.b. I-K 900 
20 ~=Fair. Morse BH 900 
20 G.E. NEW b.b. K365 1200 
20 Diehl TEFC NEW INF364 1800 
20 Century b.b. 4 8C594 1800 
15 Whse. TEFC N CS365 1200 
15 G.E. NEW b.b. K324 3600 
15 Whse. NEW b.b. 26 1800 
15 Diehl NEW b.b. D1326 1800 
15 Whse. NEW TEFC C8326 1800 
15 Whse. NEW b.b. CS364 1200 
15 Diehl. TEFC NEW INF 365 1200 
15 Gen. Elec. KT954 1800 
15 G.E. spl. b.b 65 1200 
15 Gen. Elec. KT302 1200 
15 Gen. Elec. KT512 900 
15 Allis OX365 900 


ARTHUR WAGNER COMPANY 


7436-38 W. RANDOLPH STREET 


CHICAGO 7, ILL. 
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Meet the 
J. PARKER THOMPSON CO., INC. 


“A successful business is but the lengthened shadow of its MEN” 
—to paraphrase a popular saying. To see a man is somehow to 
feel you know him better. We want you to SEE, and thus know 
better, the men who serve you in the J. Parker Thompson Co., Inc. 
Here is the personnel who give you the best in value and quality 
through their specialized knowledge of boilers—and all types of 
Power Equipment. They are experienced men. You can depend 
upon them. 


J. PARKER THOMPSON 


SAVE TIME SEARCHING! 
CHECK \/ THIS LIST OF GOOD USED AND NEW 
EQUIPMENT \/ READY For You NOW 


BOILERS—PORTABLE TURBOGENERATORS—A. C. JEROME KEITH 
I— 60 HP Erie City Econ., 100% : Sales 
HE Ames “Empire, 252 Cond 
KW G.E. Cond. 2300-V 
2—107 HP Kewanee, 125+ ‘ KW G.E. Cond. 2300-V. 
1—150 HP Erie City Econ., 1502 KW Wsthgse Cond 2400-V. 
2—250 HP Kewanee, Ser. 500, 1254 j )-KW Wsthgse Cond 2300-V. 
BOILERS—SCOTCH 2—1500-KW G.E. Cond 6600-V 
75 HP O & Scotch, 100% Ge 
2—100 HP Hodge, 1400-KW All. Chal. Cond 2300-V. 
i—125 HP 125% 5—1250-KW G. E. Con 00-V. 
2—130 HP Hodge, NEW. 140% 2—1250-KW All. Chal. Cond 2300-V. 
HP NEW. 125# 2—1250-KW G.E. Non- Cond 2300. 
BOILERS—LOCOMOTIVE 1000: Kw Non-Cond 4150-V 
i— 90 HP Fitzgibbons, 100# —1000-KW DeL Ce d. 4150-V. 
730-KW an. Gand -V. Manager Foreign Depart 
gelow 
i— 500-KW Wsth "Non-Cond 480-V 
4—200 HP Portland, 125% i— 300-KW G.E. Non-Cond 2300-V 
BOILER WATERTUBE i— 200-KW Wsthgse Cond 450-V. 
{—250 HP Heine 
i253 HP B&W stitting, 180# ENGINE GENERATORS—A. C. 
2—300 HP Oil City, 160# 285-KW Chause-Cr, Wheel. 240-V. 
1—300 HP Wickes, NEW, 200+ 2—25 “Kw Skinner-Ail. Chal. 2300-V. 
i—304 HP Hel 2—200-KW Skinner- 2300-V. 
i—330 HP 100% 200-KW Ames-Cr. Wheel. 480-V 
2—100 HP Hein —200-KW Skinner-G.E 
i—400 HP Walsh- Wid., 3002 200-KW Ames-Burke 250 
1~508 HP B&W Sec. Header, 2004 i—100-KW Ball-Wsthgse 240/480-V. HENRY SCHULMAN, M.E. 
2—400 HP B&W Stictiny. 425% bief Engineer 
DIESEL GENERATORS—A. C. ASK US ABOUT 
i—1000-KW G.M.-Wsthgse 2300-V. 
800. KW Hamitton-Wsthgse 2300-V. NEW DIESEL ENGINES 
WS se -V. 
— airbanks- Morse 
3— 200-KW G.M.-Wsthgse 440-V. 
2— 100- KW &. M. “Westhose 220-V. SURFACE CONDENSERS 
se 
75-KW Cat..G.E. 127/220.V. DEAERATORS 
70-KW Coop- -Bess. “GE. AIR COMPRESSORS 
2— 50-KW Cat.-Elect. Mach. 120/20: MOTORS—ALL SIZES 
a 
30-KW International 230/400-V. NEW. GANTRY CRANES 
- nternationa' 
nternationa’ 
19-KW International 230/400-V., NEW. Boiler 
2— 5-KW Palmer 120/230-V. NEW. 


@ PUT ALL IDLE EQUIPMENT TO WORK 
SEND YOUR LIST FOR PROMPT ACTION. 


J. PARKER THOMPSON COMPANY, Inc. 


507 FIFTH AVENUE, NEW YORK 17,N. Y. 
ERED SCHANZ.. 


Phones MURRAY HILL 7-6547-8-9 Aingineer Diesel, Electrical 
CABLE ADDRESS: “PARKTOM” NEW YORK Department 
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DIESEL ENGINE SETS ..... 


1600 H.P. General Motors, model 16-278-A, 16 cylinder Diesel Engine, bore 
8%", stroke 102”, R.P.M.—720—direct connected to—New 1250 K.V.A. Ideal 
Electric & Manufacturing Co Generator, 2400 volts, 3 phase, 60 cycle A.C. @ 
8 p.f. Belted exciter—New 10 K.W. Ideal Elec. & Mfg. Co. 

The illustration above shows an actual installation of the set described, for a midwestern utility. 
This set, Cusac engineered from start to finish has proven completely satisfactory. Since this pic- 
ture was taken another identical, Cusac engineered generator set has been installed adjoining 
it. These two sets, in operation now, can be seen by appointment. Similar installations can be 
made in the next six months from units now in our inventory. 

1000 H. P. General Motors, model 12-567-A, 12 cylinder Diesel Engine, bore 
8%", stroke 1042”, R.P.M.—720—direct connected to New 900 K.V.A. Ideal 
Electric & Manufacturing Co. Generator, 2400 volts, 3 agi 60 cycle A.C. @ 
8 p.f. Belted exciter—New 10 K.W. Ideal Elec. & Mfg. Co. 


“Cusac engineered”, means te, tent, d service—from purchase of 
to final installation Gan is performance—not promises. 
Our installations carry a new machine guarantee backed with a performance bond. 


Wabash 5860 


BOARD of TRADE BLDG. — 


= I - 
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DIESEL POWER 


*A.C. or D.C. 


KW Make HP Model RPM 
3 300 De Laverne 448 VO 400 
4 300 General Motors 450 8-268A 1200 
5 100 General Motors 150 3-268A 1200 
6 100 Superior 150 GDB-8 1200 


* D. C. Generators—120/240 volts 
A. C. Generators—any voltage 


REBUILT & READY FOR OPERATION 


Wh 


c 
3 


70 PINE street DIGBY 8-0373 


NEW YORK 5, N. Y. 


If you don’t see what you want... 


ASK FOR IT 


FF you don't see the equipment ad- 
vertised that you want, ask for it 


—ask the advertisers—or we will Classified Advertising Division 


gladly ask them for you. POWER 
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TURBINE UNITS—60 Cy. 


2—6250 KW Gen. Elec. 25 Cycle, Cond. 
i—4000 KW General Electric Cond. 
2—3750 KVA Westinghouse Cond. 
i—3125 KVA General Electric Cond. 
1—2000 KW General Electric Non-C. 
2—1250 KVA General Electric Cond. 
1—1250 KVA DeLaval Cond. 

2—1250 KVA DeLaval c. 


WATER TUBE BOILERS 


2—748 HP Edgemoor 250-Ib. Stokers 
i—519 HP Titusville 200-Ib. Stoker 
6—509 HP Heine, 200-Ib. 
5—4192 HP Heine, 180-Ib. Sto 

2—469 HP B. & W. 425-Ib. 


ROTARIES—60 Cy. 
1—2000 Allis Chalmers ose Vv. 
i—1000 KW Gen. Elec. 600 V 
i—1000 KW Westinghouse 240 V. 


500 
2— 300 KW Westinghouse 250 V. 


SYNCHRONOUS MOTORS 


i—6000 HP G.E. 60 cy. 2300 V. 90 RPM 
HP West. 60 cy. 2200 V. 


2—1250 KVA Elliott Con 
i— 225 KVA General Electric Non-C. 


FREQUENCY CHANGERS 


.E. 60 cy. a a cy. 
STEAM ENGINE UNITS—60 Cy. i— 350 HP G.E. 60 cy. 2200 V. 720 RPM i—1200 KVA G. E. 25/60 cy. 300 RPM 
. i— 300 HP G.E. 60 cy. 2200 V. 600 RPM 2—1000 KVA G.E. 25/60 cy. 300 RPM 
—900 KW Hamilton Uniflow i— 300 HP West. 60 cy. 2300 V. 900 RPM I— 600 KVA G.E. 60/25 ey. 300 RPM 
1—750 KVA Chuse Uniflow i— 200 HP West. 60 cy. 440 V. 1800 RPM 
i—500 KVA Nordberg Uniflow i— 100 HP G.E. 2300 V. 240 RPM (Super) 


TRANSFORMERS—60 Cy. 


3— 833 KVA Al. Ch. 33000-4800 V. 
3—3750 KVA West. 26400/ 13200-2400 
i—8000 KVA Penn. Auto 26400/13200- 2400 V. 3 


urray Corliss 
i—225 KVA Skinner Unifiow INDUCTION MOTORS 


y HP Cr. Wh. S/R 2200 V. FL 895/ 


H burg 4-valv 448 RPM 
i138 RVA Ames Unifiow \—1200 HP Allis Chalmers S/R 2200 V. 440 RPM 11900 KVA GE 34000-41900 
1—1000 HP West. S/R 2200 V. 1000 KVA 23000-11900-375 
i— 800 HP Allis Cooinere S/R 2200 V. 440 RPM }— 750 KVA West. 22000-2300/4600 V. 
i— 300 HP West. S/R 2200 V. 1800 RPM }— 134 KVA G.E. 14400-2400 or 480 V. 
i— 200 HP G.E. S/R 2200 V. 435 RPM — 500 KVA West. 132 )-2300/4600 V 
D.C. STEAM ENGINE UNITS i— 150 HP Cr. Wh. 440 V. 1800 RPM. NEW. —1000 KVA G.E. 11500/23000-575 V. 
150 HP Burke S/C 440 V. 1800 RPM. NEW. KVA 7200/1240 ¥-2.400 or 480 
i—600 KW Skinner Uniflow, 250 V. i— 150 HP Al. Ch. S/C rrr} Vv. 1200 RPM —1500 KVA West. auto 4000-2300 V. 3 p 
— KW Skinner Uniflow, 275 V. 4— 125 HP Al. Ch. S PM 3— 167 KVA G.E. 2400/4160 Y-120/240 v: 
—275 KW Ames Uniflow, 250 V. i— 60 HP West. $/ 3300 V. 1200 RPM 1—2500 KVA West. 2400-480 V. - 
1200 KW Skinner Uniflow, 250 V. 3— 667 KVA G.E. 2 -575 V. 
DIESEL ENGINE UNITS Chal. Y- ev. 3— 20 KVA West. 2200-575/287' V. 
amilton cy. gen. r cy. 
i— 720 HP Amer. Loco., i— 400 KW Allis Chal. 275 V. DC 25 cy. 
i— 625 HP Worthington, 240 V. rx cy. gen. 2— 300 KW Allis 4", 275 V. DC 25 cy. OIL CIRCUITS BREAKERS 
i— 480 HP Fairbanks Morse, 2400 V. 60 cy. gen. i— 300 KW West. 250 V. DC 60 cy. 3 Wire i— 400 A. 37 KV West. Gi! Outdoor 
3— 425 HP Gen. Elec. 440 V. 60 cy. i— 250 KW Allis Chal. 275 V. DC 25 cy. 2— 400 A. 25 KV G.E. FKOI36 Outdoor 
i— 400 HP Fairbanks Morse 2300 V. 60 cy. i— 200 KW Gen. Elec. 60 V. DC 60 cy. 2—1000 A. 23 KV Reman wean” Outdoor 
300 HP Gen. M Vv. i— 75 KW West. 125 V. ats 2— 600 A. 15 KV G.E. FK255 ndoor 
2— 30 KW Buda 6DTG-317, 3-60-127/220 V i— 50 KW West. 125 V. DC 60c¢ 4— 600 A. 15 KV G.E. FA KOI39- 24BS Outdoor 


POWER PLANT EQUIPMENT 
Special Offerings 


LIGHT PLANT 


International Model UD14 diesel gen- 
erator set. 4 cyl. with electric starter 
and radiator. Direct connected 25 KW, 
900 RPM, 1/60/220 generator with ex- 
citer, voltage regulator, rheostat. Stand- 
ard factory unit. Condition like new. 
Price $1300. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis, Mo. 


STEAM TURBO UNIT 


60 CYCLE 


2—280 KW 480 V. 
1—250 KW 480 V. 
1—150 KW 180 V. 


TURBO-GENERATORS 


1—3500 KW 2300 V Cond. 
2—2500 KW 440 V Cond. 
1—3000 KW 600 V Cond. 
1—2000 KW 600 V Cond. 
2—1250 KW 2300 V Cond. 
1—1500 KW 2300 V Cond. 
2—1000 KW 440 V Extrac. 
1—1000 KW 2300 V Cond. 
1— 500 KW 440 V Cond. 
2— 125 KW 220/440 V N.C. 
1— 250 KW 2300 V N. D. 
1— 125 KW 600 V Extrac. 
1— $0 KW 220 V AC. N.C. 


1—100 HP 133# Scotch 
1— 75 HP 1504 New 
50 HP 2004 


TURBINES ONLY 


1—375 H.P. with gears 
1—210 H.P. Terry 2504 


AIR COMPRESSORS 


1—6000 CFM 50# Motor 
1—2700 CFM 100# Motor 
1— 700 CFM 100# Belted 
1—5000 CFM 10# Rotary 
Type 440 V Syn. Motor 
1—6000 CFM 5.1# New 


BOILERS 


2—30,000# 425 PSI 
1—1030 HP 225# 
1— 500 HP 
i— 500 HP 200% 
2— 480 HP 225% 
2— 400 HP 180¢% 
ENGINE GENERATORS | ip 
1—375 KW 2300 V Uniflow | 2— 175 HP 200% 
1—168 KW 600 V. I— 150 HP 150% 


For Immediate Delivery 
3200 KVA 600/220/110 


- 1—3000 K.W., 3750 KVA. Westinghouse 
3 6600 
e 3—1250 KVA (eee V CW 46, 2 Stage Reaction Type Single 


Flow Condensing Turbo 150/200# steam 
Write or wire for additional data and prints. 


pressure, Alternator 3 phase, 60 cycle, 
A. LEE ELLIS C0., U.S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


2300 volts, 3600 RPM. 
The Buyers Must Be Satisficd—Always 


Unit recently entirely overhauled by manu- 
facturer. 


ARCHER & BALDWIN, INC. 
(ine. 1917) 
75 West Street, New York, 6, N. Y. 
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EW. WOLTMAN & Co... ING. 
Church Street New York City 7, New Pie, 

| 


@ SEARCHLIGHT SECTION @ 


SYNCH. CONVERTERS 


300 KW WEST 600 D.C. 13200/6600. 
4000/2200 A.C. 1200 RPM, 3 PH. 
60 CY. SWITCHGEAR & TRANS- 
FORMERS. 


MOTOR GENERATORS 


500 KW G.E. SYN. 600 V. 2300/4000 
A.C. 900 RPM. 3PH, 6 CY. COM- 
PLETE MANUAL SWITCHGEAR. 


400 KW WEST. SYN. 600 V. 2300/ 
4000 A.C. 720 RPM. 3 PH. 60 CY. 
COMPLETE MANUAL SWITCH- 
GEAR. 


300 KW G.E. SYN. 125/250 V. 
2300/4000 A.C. 1200 RPM. 3 PH. 
60 CY. COMPLETE MANUAL 
SWITCHGEAR. 


250 KW G.E. SYN. 125/250 V. 
2300/4000 A.C. 720 RPM. 3 PH. 
60 CY. COMPLETE MANUAL 
SWITCHGEAR. 


Each unit listed above is owned by us and 
is available now for immediate purchase. 


WALLACE E. KIRK COMPANY 
502 Grant Building, Pittsburgh, Pa. 


PUMPS-MOTORS 
AIR COMPRESSORS 
V-BELT DRIVES 
ELECTRIC HOISTS 


ALLIS-CHALMERS PUMPS 
AURORA PUMPS 
P & H HOISTS 
M-G SETS 
REBUILT MOTORS and 
PUMPS of all Sizes 
In Our Stock 


C & S MACHINERY CO. 


715 Howard - St. Louis 6, Mo. 
GArfield 4290 


LARGE QUANTITY 


NEW ILG MARINE BLOWER FANS 


24°—6250 C.F.M. 33°—10000 C.F.M. 
'—15000 C.F.M. 
Axial Flow—Propeiler Type. Driven by 230 volt 
DC Motors. 
ELECTRIC APPARATUS REPAIR CO. 


1400 N. 6th St. Philadelphia 22, Pa. 


DIESEL GENERATOR UNIT 
1500 H.P.—1250 KVA 
Nelseco — General Electric 
Modern, Bosch Injection 
3/60/2400. 300 RPM, All Accessories, Complcte 
Immediate Stock Delivery Rebuilt 


A. G. SCHOONMAKER COMPANY, INC. 


50 Church St., New York 7, N. Y. 
Phone Digby 9-4350 


| ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 


LARGE STOCK OF A.C. and D.C. MOTORS! 


SLIP RING MOTORS—3 Ph., 60 Cy. 
Qn. H.P. Speed Volts Make 
1750 
580 


*Can be furnished for either 220 or 440 volts 
but not both voltages. 
tIntermittent rating. ***2 phase. 
** New. 
230 VOLT CONSTANT SPEED 
D. C. MOTORS 
Speed Make 


1150 


H.P. Type 


850 
1750/1310 


825 
1750/1310 

1150 

750 

825 


750 
1700 
750 


650 
1750/1310 
850 


CMC-101A 


230 VOLT ADJ. SPEED D. C. MOTORS 
Qn. H.P. Make Type 


G.E. CD-65 
Reliance 78T 
G.E. RF-9 


350/500 


VARIABLE VOLTAGE DRIVES 
40 HP. Reliance, Variable Voltage Drives, each 
i—40 KW. 50 Volt, Induction M-G Set, with 
two auxiliary 5 Y generators and a. 
1—40 ne. 400/1500 RPM, Frame 385T, 2 


Volt. DC Motor 

With ral magnets control providing jog for- 
ward, Jog reverse, run, fast, slow, and stop, 
and motor operated field rheostat. 


125 HP, 30/25 Cycle Motors 
Type CS, Frame 871. 125 HP. 
Cont 50°, 1750 RPM. 30 cycle, 1500 RPM 
3 cycle, 440 Volt, 3 phase, Squirrel Cage 
otors. 


Above Items Represent a Partial Listing Only. 
Equipment Is Located in Our Cleveland Warehouse. 


SQUIRREL CAGE MOTORS—=3 Ph., 60 Cy. 
Totally Enclosed Fan Cooled, Ball Bearing 
in. .P. RPM Volts Make ‘Type & Frame 
220 R&M(TE) 1-184 
F-M(TR) QOZE-F W203 
A-204 


18-225 
CS-225 


Splashpreet Balt 
440 
0 


oe 


FS-1378 


ore TYPE MOTORS 
Volts Make 
440 G.E. 


8 
= 


KT-926 
CS-93C 


-944 
CS8-232C 
cs 


* 


333533 


560 


12909 «+440 G.F. 
700 1800 2300/4000 West. 391-12 
Aly 220 Volt Motors can be Reconnected for 440 
ry 440 Volt Motors can be Reconnected 


***2 Phase. 
ttReconnectable for 440 volts. 
MILL Vv. D.C. MOTORS 
.P. Make Type 


MCB-20 
1 (new) 


(new) 


3 
> 
2 


COM-1830A E 
CO. 


COM-I831AE 
COM-1830 


(new) 


Your Inquiries Will Receive Our Prompt Attention, All 


We Have Controls for Most items Listed. 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 


CLEVELAND 14, OHIO 
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‘ype 
232C 
HI-9 
6 810 550 G.E. MTC-5201 
2 810 550 GE. ITC-5008 5 1.5 1140 440 West. : 
a 570 220* West CW-646 1 2 1735 220 G.E. K-224 , 
i 680 440° West. MW-316 4 2 1140 220 L.A. JS-225Y : 
1 860 440° West. CW-638 1 2 1100 440 West. Cn-225 s 
1 1130 550 GE . MT-323 4 3 1160 440 L.A. JS-254 ¥ 
2 850 220* Wagner BR 1 5 3480 220 G.E. K-225 ; 
2 720 440% Wagner 22VBR 1750 440 LA. 
1 865 440° West. CW-646 14 5 1730 440 G.E. K-254 s 
1 850 440° G.E r MT-332 1 5 1720 440 Century SCH-254 
1 675 440* GE. MT-336 2 5 1165 440 L.A. JA-284 7 
2 600 440* F-M HV-H16A 5 7.5 1740 440 G.E. K-284 
2 865 2200 Al.-Ch. ARY-223C 1} 7.5 1735 220 G-E. KF-264 | 
1 560 440* G.E. MT-346 1 BR 3480 440 West. CS-324 5 
1 869 440* West HF-12A 1 1730 220 G.E. KF-324 s 
5 1QC-5013*** 1 1140 440 Wagner CP2-326 ‘a 
i CW_758 1** 880 220 West. CS-365-EXPF 
1 MTC-5546 1 5 1745 440 West. CS-326 y 
CW 1 1175 440 L.A. JA-365 
1 f MT-556 1 5 1760 550 G.F. K-405 
1 MTC-5352 4 5 1170 220 L.A. JIX-405 
2 1L-16 1 5 705 440 West. CS-W504 . 
2 MTP-549 1 5 80S 
1 M-6334Z 
1 F CWw-1002 1 
2 IM-17 1 
1 200 495 2200 IM-17A 23 FS-254 
3 250** 360 440 CW-20-53-15 1 K-254 
3 300 900 140* IM-17 1 FX-284 
2 300 880 2200 IM-17A 1 K-284 
1 300 514 550 IM-17A 1 JA-365 ; 
2 350 880 2200 IM-17A 4 ¥FX-365 ‘ 
1 400 505 550 CW 5 FX-365S 
1 700 720 2300/4000 West. CW 1 FX-444 
3 K-445 
3 FX-445A | 
5 K-504 
2 CS-752-C 
1 FX-107SY 
1 FX-1168 
5 FX-136S | 
1 K-6335 
1 
22 850 West. SK-20 | 
20 (West. SK-20 
| 
est. x t. 
.E. 4 West. : 
2 | 875/1750 West.  SK-631 440 West, 
3 } 850 G.E. CD-75 1 50 440 Wes 'S-2 50 
7 t.  CS-250C 
10 (new) 12} West. 8K-93 1100 440 West. 
5 15 West. SK-90 865 440 G.E. KT-502 
3485 220 Reltance AA-B3247 
11 20 West. §SK-1101 320 «GEL 
17 25 West. SK-120 3475 220 West & 
cs 347! est.  CS-326 
1 30 103 1750 220 West. CS-W364 
1 40 1200 220 G.E. KF-512 
1 40 900 220 GE. FTR-522 
3 1800 220 G.E. KT-312 
75 West, SK-160 1160 440 West. CS-667C : 
3 150 700 900 220 Howell SCRB-356*** 
1 250 1150 870 220 West. CS-646 
3545 220 G.E. KF-4048 
1750 440 West. CS-583C 
2300 GE. 536 
¢ E. R- 
2 6 450/1800 850 220 West. CccL 
6 5/75 600/1800 G.E.  RA-30 900 oe. KT-346 
1 12} 280/840 West. SK-130 1160 Wor CS-662-C 
10 (new) 12} 600 West. SK-93 wor. CS-765A 
1 15/20 500/1500 G.E. CD-95 = Cc 
1 20/25 300/1200 West. SK-153 3300 TK-15A 
1 23/29 300/1200 G.E. RF-13 CS-930 
1 30 460/1200 West. SK-163 amok. AN 
1 35 500/1500 West. SK-143 T-17-FR 
2 40/50 400/1600 Al.-Ch. EB-147 1780 K-47 
1 75 500/1500 Cr.-Wh. CCM 1200 2300 G.F. KTP-557 / 
1 75 375/750 Cr.-Ch. CMC-125H 1750 440 West. CS-855S 
3 100 225/900 G.E.  MPC-A 580 G.E. KT-566S 
5 100 400/1200  Al.-Ch. 1750 2300 K-559 
1 100 320/960 West. SK-200 
1 175 230/750 West. SK-220 
2 375 GE. MPC 
len 
35 750 G.E. ©CO-1828 
35 600 West. CK-9 
50 750 G.E. CO-1829A 
2 
50 
59 470 GE. 
60 550 GF. 
— 
~ 


LATEST 
DESIGN 


PROMPT 
SHIPMENT 


GLOW ELECTRIC CO. 


TRANSFORMERS 


General 
kore, type HS, 167 KVA, 
2400/4160Y volts primary, 
120/240 volts 
single phase, 60 cycle, oil 
cooled. 


Electric, Spira- 


secondary, 


Alternative with the same 


rating except having a sec- 
ondary voltage of 240 or 480. 


927 HARRIET 
Cincinnati 3, Ohio 


MOTORS 
3 PHASE—25 CYCLE—220 440 VOLTS FREQUENCY CHANGERS 
H.P. Make Type Frame RPM All Sizes in Stock. 60 cycle to 90 cycle. 
: — a oon 100 cycle, 120 cycle, 180 and any 
5 West, cs 750 other high cycle if desired. 
5 West. cs 453 750 
5 West. cs 453 750 
5 GE. KT 948 1430 
5 GE. KT 048 1430 HORIZONTAL & DUPLEX 
5 GE. KT 948 1430 Compressors & Vacuum 
10 GE. KT 313 760 Pumps after Coolers, Filters 
15 GE. I Form K 750 
15 West. cs 573 750 
> 25 CYCLE MOTORS 
wes. 1—1270 HP. Gen. Elect. chronous Motor Type 
75 GE. I Form K 500 chronous Motor Type 
100 West. (2200 v.) CS 871/526 460 
was (S.R.) MOTOR GENERATOR SETS 
orm Elect 
150 G.E. (2200 v.) I Form K 750 0 Phan Conte manors 
150 G.E. (2200 v.) I Form K 750 | 1—30 KW Gen. Generator, 
150 Allis Ch. Sitp Ring 720| sith panel booed: 
150 G.E. (2200v.) KT bd.b. 557Y 1470 
200 West. (2200 v.) CS 1013 480 
200 G.E. (2200 v.) I Form K 485 ROTARY CONVERTER 
200 G.E. (8.R.) I Form M 480 | 1—2000 KW Westinghouse Booster type Rotary Cone 
200 West. (S.R.) cw 1011 480 verter 230 Volt D: C.—8 to 6 Phase, 25 Cycle, 4600 
2300 VOLT 
PRIMARY CONTRACTORS NEW MOTORS 
Sauare D Magnetio Controlied, 3/60/2200} 399 New Gen. Elect. & Westinghouse 
1—200 -Conrad Load Break, Motors in stock from 1 to 100 H.P. 
Fused. $/60/2200 Vo Volts. 
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124 CHURCH ST. 
CL. 4 


MOTORS 
1—15 HP. Gen. Elect. Type I Form K., 3/60/440/720 
RPM. 


1—75 HP. Fynn-Weischel Synchronous 3/60/440/1200 
RPM. 


1—75 Gen. Elec. Slipring Type I Form M., 3/60/440/ 
450 RPM. 


1—100 HP. Gen. Elect. Type K (New Motor) 3/60/440/ 
1800 RPM. 


1—100 HP. Westinghouse Slipring Type CW, 3/60/ 
440/435 RPM. 


1—100 HP. Gen. Elect. Slipring Type I Form M, 
3/60/440/2200/720 RPM. 


1—100 HP. Westinghouse Motor Type CS-867A, 
3/60/440/885 RPM. 


1—100 HP. Westinghouse Slipring Type CW 3/60/440/ 
1200 RPM. 


1—170 HP. Crocker Wheeler Slipring 3/60/440/600 
RPM. 


1—200 HP. Gen. Elect. Slipring Type I Form M. 
3/25/440/500 RPM. 


1—500 HP. Allis Chalmers Slipring 3/60/2200/514 
RPM. 


1—500 HP. Gen. Elect. Type I Form K, 3/25/440/485 
RPM. 


1—600 HP, Westinghouse Motor Type CS, 3/25/550/ 
490 RPM. 


1—600 HP. Gen. Elect. Slipring Type MT, 3/25/550/ 
490 RPM. 


1—1500 HP. Allis Chalmers Synchronous, 3/60/2200/ 
164 RPM. 


BUFFALO, N. Y. 
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NEW AC MOTORS 


3/60/220/440 VOLTS 


NEW GEAR MOTORS 


3/60/220/440 VOLTS 


Quan. HP Speed Remarks 
3 y 1200 220 V.-T.E. 
1 A 1800 T.E.N.V. 
3 1 1200 T.E. 

1 1 1200 x.P. 

1 1 1800 220 V.-X.P. 

2 1% 1200 T.E. 

2 1% 1800 T.E. 

1 14 1800 X.P 

2 1% 3600 T.E. 

6 2 1200 T.E.F.C. 

1 2 1800 X.P. 

t 2 1800 Open 

3 2 3600 T.E.F.C. 

2 3 1200 X.P. 

2 3 1800 T.E.F.C. 

3 3 3600 T.E.F.C. 

1 5 1200 X.P. 

6 5 1200 T.E.F.C. 

1 1200 T.E.F.C, 

1 1200 xX.P. 
1/60/1106/220 VOLTS 

7 1 1200 T.E. 

3 1% 1800 X.P. 

1 2 1200 Open 

1 3 1800 Open 


Quan. HP RP Remarks 
1 96 440 V.-Open 

rr Open 
(1/60/110 Volts 

1 440 V.-Open 
1 Vy 86.2 Open 
290 Open 
1 1 45 Open 
1 2 98.9 Open 


DIESEL LOCOMOTIVES 


1—45 Ton Diesel Electric Locomotive, Mig. 
General Electric-Cummins. tandard 


gauge. 

1—45 Ton Diesel Electric Locomotive, Mfg. 
General Electric-Cooper Bessemer. 
Standard gauge. 


REDUCERS 


2—Cleveland, Worm Gear, size 400 AH, 
ratio 3-5/9—1l. 

2—Cleveland, Worm Gear, size 400 AH, 
ratio 4-5/6—1. 

1—Cleveland, Worm Gear, size 200 AH, 
ratio 5-4/5—1. 

1—Cleveland, Worm Gear, size 100 AH, 
ratio 54%4—1. 

1—Cleveland, Worm Gear, size 100 AH, 
ratio 50—1. 

1—Philadelphia, Worm Gear, size 370 M2, 
ratio 41.27—1. 

1—Philadelphia, Worm Gear, size 369 R2, 
ratio 67—1. 

4—Philadelphia, Worm Gear, size OOAT, 
ratio 5-1/6—l1. NEW. 

1—Philadelphia, Worm Gear, size 1075, 
ratio 24144—1. Vertical. NEW. 

1—DeLaval, Worm Gear, size AW 600, 
ratio 1412—1. 

1—Farrell-Birmingham, Herringbone, size 
SR 76, Ratio 10—1. 

1—D. O. James, size 81, ratio 6—1. 


TRANSFORMERS 


1—7)2 KVA G.E., 460/230—115 v. 

1—10 KVA G.E., 2400—4160/240—480 v. 

3—20 KVA West., 450—117 v. New. 

6—25 KVA West., 450—117 v. New. 

3—37l2 KVA G.E., 4600/2300 v. 

1—100 KVA West., type S, 4370—4160— 
3950/208—120 v., 3 ph. 

1—500 KVA West., type SL, 4160/480 v. 


MOTORS 


1—125 H.P. West. Squirrel Cage, 3/60/2200 
volt, 1800 RPM and Starter. 

1—20 H.P. General Electric Induction Motor, 
3/60/220 v., 1160 RPM. 

1—10 H.P. Sterling Type KRE enclosed 
Speed-trol motor 3/60/220/440 volt, 
1350/900 RPM. 


AIR CONDITIONING UNITS 


1—Frigidaire Compressor Model FE 102, 
nominal capacity 20 tons with EC-202 
Evaporative Condenser, #3052-F3 and 
#3052-4 Freon cooling coils. Powered 
by 20 H.P., 3 Phase, 60 cycle, 220/440 
volt, 1770 RPM Motor. 

1—30 ton Carrier Air Conditioning Unit 
consisting of two—2 cylinder Compres- 
sors and two—1l5 H.P. Motors mounted 
on common base; with Kathabar Unit 
complete with oil accessories, starters 
and instruments. Electrical character- 
istics 3/60/220/440. New 1942. Has 
been in use one season. 


AIR COMPRESSOR 


1—Ingersoll-Rand Compressor Type 40, 7” 
& 6144" x 5" delivering 156 CFM at 100+ 
with 40 H.P. Gen. Elec. TEFC motor, 
3/60 /220/440 volt, 900 RPM and Control. 


PUMPS 


1—Duiron Pump, size 3” x 2", #403, type 
D3MG—10!2—104, w/motor. 

2—Duriron Pumps, size 2” x 3”, Type DG 
1014—112, w/motors. 

1—Duriron Pump, size 112" x 2”, Type 
D2MC 61%4, w/motor. 

3—Duriron Pump, #403, size 4” x 3”, #403, 
complete with motors. 

3—Gould 250 GPM 30’ head, 4” suction, 
4” discharge, w/o motor. 

1—Gould 400 GPM 280’ head direct con- 
nected to 50 HP 3/60/440 volt motors. 

1S monobloc size 4 DE 5, 
driven by 15 HP 3/60/220/440 volt 
motor. 

6—Westco Turbine Type Pump BR 630 
series E size 21" 80 GPM 50’ head, or 
25 GPM 250’ head, driven by 5 HP 
3/60/220 volt motors. 

1—Ingersoll-Rand 6 ALV 2000 GPM 188’ 
head w/o motor. 

1—Peerless Deep Well Turbine Pump 500 
GPM 138’ head driven by 25 HP 3/60/ 
440 volt motor. 

l1—Morris Machine Works Boiler Feed 
Pump 4” four-stage 350 GPM driven by 
100 HP Curtis Steam Turbine. 


70 PINE STREET 


DIGBY 8-0373 


NEW YORK 5, N. Y. 


Brand new. Built by Allis Chalmers to 
tigid specifications of the U, S. Navy 


K.V.A. output 1,250 R.P.M. 3600 
K.W. output 1. 


P.F. 80 

Volts input 115 D.C. Volts output 120 A.C. 
Amps input 14 Amps 4 
Length 26”; width 1274”; height 8 


plus or minus five cycles. 
PRICE $97.50 
Identical Machine, but 230 volts 
D. C. Input, $125.00 


Set of Replacement Spart Parts for 
Either Machine $29.50 
Prices f. 0. b. Tuckahoe, New York 
immediate Delivery 


ELECTRONICRAFT, INC. 


5 Waverly Place 
Phone Tuckahoe 3-0044 


MOTOR GENERATORS 


Cont. Duty Ph. Single 


Tuckahoe 7, New York 


MOTOR GENERATOR SETS 


New 1942-1944 


1000 KW, 550 Volts DC, ALLIS CHALMERS, 720 RPM, motor synchronous, 
2300 Volts, 3 phase, 60 cycle (6 units) 
600 KW, 500 Volts DC, ELLIOTT, 720 RPM, motor synchronous, 2300 volts, 


3 phase, 60 cycle (4 Units 


) 
500 KW 600 Volts DC, WESTINGHOUSE, 900 RPM, Motor Synchronous, 
2300 volts, 3 phase, 60 cycle, (7 units) 
300 KW, 125/250 Volts DC, WESTINGHOUSE, 1200 RPM, Generators 
only. Will supply suitable motors (4 Units) 
100 KW, ELECTRIC PRODUCTS CO. AC Generator, 3 phase, 60 cycle, 440 
Volts, 1200 RPM. Motor—RELIANCE 150 HP, 230 Volts DC, Complete 


switchgear (2 Units) 


Immediately available. 


A. G. SCHOONMAKER COMPANY, INC. 
50 CHURCH STREET, NEW YORK 


Established 1898 


Digby 9-4350 
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NEW MOTORS... For Immediate Delivery 
Single Phase, 60 Cycle, 115/230 Volts QUA. TYPE-FRAME ry 
QUA. HP MAKE TYPE-FRAME SPEED "3 1200 
10 My General Electrio KH 1725 8 5 
ll General Electric 1725 5 Sterling 254 
3 Holtzer Cabot 1750 17 5 Westinghouse CSP-234 1800 
195 A Westinghouse FJ-186 1725 16 5 Westinghouse CSP-254 ieee 
3 % Holtzer Cabot 1725 7 5 General Electric K-254 1900 
1 1 General Electric KC-203 1725 5 5 Gene satste K-284 i300 
21 1% General Electric KC-204 1800 4 5 General Electric K-284 1300 
9 2 General Electric KC-224 1800 5 7% Sterling N 1800 
3 Phase, 60 Cycle, 220/440 Volts 4 13 Westinghouse C8-284 1700 
QuA. HP MAKE TYPE-FRAME SPEED 14 7 General Electric K-284 1800 
18 Westinghouse | FS-186 1140 1800 
9 General Electric K-203 1200 3 10 Electric 1200 
1l Westinghouse FS-186 4 10 Electric K-324 
cs-204 7 10 General Electric K-326 1150 
1 Reslan MC-203 1800 10 15 General Electric K-326 1800 
83 1 B-Line PM-203 1800 3 15 General Electric K-326 1800 
1 1 General Electric K-203 1800 KG-364 1200 
33 1 Westinghouse CSP-203 1750 5 15 1200 
1 1% penne Nema 1750 8 20 Ge Electric Roe, 1200 
16 1% General! Electric K-204 1800 1 20 p vane Elect lo meer 1800 
6 1% General Electric K-204 1800 1 20 U 3 El ree ric ; 64 1800 
4 1% General Electric K-224 1200 3 25 Ge scal Elect J a 1800 
13 2 3600 > 25 Elec trie K 365 
7 2 Louis A 1 235 
2 Electric ons 3 30 General Electric KF-405 1800 
42 2 General Electric K-224 1750 2 30 General Electric KG-404 1800 
x 1 30 General Electric K-405 1200 
1 2 General Electric K-224 1750 2 30 G 1 El 
2 2 General Electric K-225 1200 40 pene eee KF-444 1200 
3 2 General Electric K-224 1800 $ ener: Eleotrio ~404 1800 
3 2 General Electric K-225 1200 1 50 ‘Allie Chal ectric KF-444 1800 
1 2 General Electric K-225 1200 l 50 G 8  Eloste AR-445S 1750 
7 2 General Electric K-224 3600 1 78 ee oe K-405 1800 
29 3 General Electrio K-225 1800 1 100 G neral Ele ric K-505 1200 
85 3 General Electric K-225 1750 i 100 eneral a K-6323 1200 
4 3 B-Line RM-225 1800 i 125 ic K-6333 720 
1 3 General Electric K-225 1750 ene’ ectric K-6326S 1200 
4 estate 1300 Hundreds Of Other Motors in Stock Up to 2000 HP— 
2 3 eral Electrio K-254 Both New And Rebuilt. Write, Wire or ‘Phone 
1322 W. CERMAK RD. Canal 2900 CHICAGO 8, ILL. 


POWER EQUIPMENT 


Immediate Delivery 


@ DIESEL ENGINES 


G.M. 900 HP Model 12-567, 2 cyc., 12 
cyl, 812" x 10", 744 rpm, with Falk revers- 
ing and reduction gear, ratio 212 to l. 
Electric Starting. Auxiliaries Available. 


@ DIESEL GENERATORS 


100 KW. D.C. Generators, 240-120V, 417 
Amps, 1200 rpm., Driven ry Superior Die- 
sel, 150 H.P. GBD-8, 8 54a" x7”, 
Electric starting. Auxiliaries Available. 

D.C. Generators: Delco model 1-3642 Ser. 
No. 541342 100 KW, 120/240 V. 1200 rpm, 


@ BOILERS 

FOSTER- 
Capaci Steam Per hr. 60000 with 
superheater. 


ICKES 
Capacity Steam Per hr. 55000# working 


pressure 25 
BA & WILCOX 
Capacity Steam Per hr. 22500# working 
pressure 250+ 
CLEAVER BROOKS 
Package Type with feed pump, 100# de- 
signed pressure 


@ TURBO-GENERATORS 


Turbo Generators, 300 KW A.C. G.E. 
Generator: 450 V. 300 KW 3 ph 
481 Amps. 1800 rpm. eeeniatieas 


a DC 40 KW. 330 amps. 120 V. full 
= Gear: Ratio 4.061, 4873 to 1200 


Turbine: 340 KW G.E. 3 
pees 400# W.P. 3 stage 


Turbo 132 KW AC General 
417 amps. Driven by General Motor Diesel 
Engine Model 3-268-A Eng. No. 10080, 1 @WINCHES—WINDLASSES Electric 
H.P. 1200 rpm. 3 cyl. 612” x 7”, 2 cyc. Winches Winches Generator: 450 V. Poona 220V 3 ph. 60 cyc. 
Auxiliaries Available. (WELLIN DAVIT) - ELEVATOR) an 1200 rpm., 251 Amps. 
.P. 17, Excit 120 V. D.C. 22. 

otar um urpdine rive a 
Centrifugal ump Turbine Drive Winches Windlass Turbine: 172 KW 10071 rpm. 3 and 5 stage 
Centrifugal Pumps Motor Dr. (TOWING) 20 H.P. 230 V. D.C. 
(Vertical & Horizontal) 50 H.P. 230 D.C. 1150 rpm. Gear OTHER TURBO-GENERATORS—MOTOR 

eciprocating Pumps Duplex 525 rp Mot ENERATORS— 

(Vertical & Horizontal) OTHER. ‘WINCHES INDLASSES 


Reciprocating Pumps Simplex 
(Vertical & Horizontal) 


&é W 
AVAILABLE FOR 
Cargo—Mooring—Towing 


DRIVEN GENERATORS 
AVAILABLE 


YOUR INQUIRIES INVITED 


NORTHERN METAL COMPANY 


MILNOR & BLEIGH STS. 


Ship Breakers 


Phone: MAYFAIR 4-1400 
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REBUILT POWER EQUIPMENT—READY SHIP 


A. C. MOTORS 
3 ph. 60 cycle 


No. HP Make Type Volts RPM 
1 500 Elec. Mach. sya 200 120 
1 150 Fair Morse torg 900 
1 150 est. cS 1800 

150 Louis Allis 440 1800 
125 Elec. Mchy. Syn 220/440 164 
‘ 100 West. 500 
100 Al. Chal. 220/440 720 
100 Fair Morse hi-torg 220/440 900 
100 G.E. KT 500/ 440 900 
75 Stanley 220/44 600 
lvert. 75 G.E. KT 2200 690 
new 75 West. 220/ 3600 
60 G.E. KT-533 220/440/550 1800 
60 ore 220, 900 
‘ 50 G.E.TEFC K 220/440 1800 
40 American 58 20/440 685 
90new % Diebi te 220/440 1725 
25 cycle Motors 
2 300 GE. MT —_-2200/440/550 365 
1 100 West. CW 0/440 725 
8 16 Al. Chal. 330/430 860 
1 15 Al. Chal. 220/440 1445 
1 10 West. 220/440 725 
1 10 Al. Chal 220/440 860 
2 5 os 220/440 725 
3 3 G. 220/440 1500 
MOTOR GENERATOR SETS 
250 V. D. C. 
(Motors 220/440 or 2200 v. 3 ph. 60 cy.) 

No. KW Make Speed 

1000 G.E, 514 

175 West. 1200 

150 Star 1200 

135 G.E, 1150 

110 West. 710 

1 G.E. 1150 

NEW 100 G.E. 1200 

75 West. 1200 

West, 1200 

3 40 West. 860 

35 G.E, 850 

30 G.E, 720 

30 West. 850 

30 West. 1150 

25 West. 1150 

20 G.E. 1150 

15 West. 1750 

10 West. 1750 

MOTOR GENERATOR SETS 

(Motors — or 2200 v. 3 ph. 60 cy.) 

No. Make Speed 
1 G.E. 1200 
1 150 $s 1200 
2 100 G.E, 1200 
2 75 Star 1200 
1 75 Allis 860 
2 NEW 30 West. 1750 


VARIABLE SPEED MOTORS DYNAMOMETER 
230 V. D. C. “Hi-Ef’’ hydraulic size 354, model 588, 3100 rpm., 
Behe pe Taylor Mfg. Co. 
West. Sik-190 330/60" FREQUENCY CHANGERS 
4 50 West. SK 300/1209 | 3—25 kw., 220/440 v. 3 ph. dir, con. 
45 West. SK-143 500/1509 to 25 HP, 1800 rpm., 20/440 ¥. i) on 60 cy. 
20 West. SK-110 6500/1509 type 3 VS-23, 
15 West. SK-100 500/1509 150# psi, dir. con. 50 HP., 326/440" 4 
10 G.E. RF 400/120g 3906 v., 3 ph. 60 cy., West. Slip Ring Motors. 
Equipped with automatic control. (Can furnish 
D. C. GEN ERATORS D.C. Mtr. if desired or Oil or Gasoline Engines) 

No 250 SYNCHRONOUS MOTORS 
2° 300 Reliance 1200 | 1—New 500 HP., Elec. Machy, Co, 2200/220 or 
2 250 West. 1200 440 v. 120 rpm. 

174 All Chal. WELDING AND PLATING $ SETS 

3 NEW 135 G.E. 1150 a 50 KW., 40 V. D.C. 600 rpm., * 

1 110 West. 700 HP. Synchronous Motor 220/440 ¥. 3 ph. 60 cy 

4 100 West. 900 with a 100% P.F. 

1 100 West. 850 | 1—Thompson Shell Welder including atom control, 

1 75 West. 850 6 electronic tubes, % HP. A.C. Mot 

1 75 Star 1200 | 1—F seam welder (200/440 

max. sec. amps a x 
D.C. MOTORS throat.” sec. volts 5.1 10.2 max. air _ 90 min. 
230 VOLTS water inlet pres. 65# 70 deg. F. 

No. HP. Make RPM Type 1—Federal seam welder 150 an "226/440. v. 60 cy., 
3 400 900 rpm. .5 DC max, sec. amps X30,000 at 4 BY- 28 throat 
1 175 G.E. 500 MD sec. volts 4-8 max. air pres. 90 ie min. water 
3NEW 150 KE. 875 CDM inlet pres. 50 Ibs. at 70 deg. F. 1 HP. AC Motor. 
4 150 TA 
$0 Ge POWERPLANTS 
1 125 West. 580 sk 5—NEW 1% kw. Homelite portable 115 v. 1 ph. 60 
1 100 West. 625 cy. 1 cyl. air cooled 2 cycle gas or gasoline 
1 100 ~G.E. 650 RC 2—10kw. 120/v. Star Generators dir. con. to 
1 50 600 SK-160 Hercules 250. 

3 40 West G28 | 29075760 “ale, Wideway 
1—125 kva est v. cy. West. dir. 
TRANSFORMERS con. Erie Ball STEAM Engine, 
cy. 

No. KYA Make Pri. Sec. INDUCTION HEATING CONVERTER 

i Lis New Van Norman, type indoor, floor, hi-freq. 32 

20 new 25 Al ils Chal. 440 Ho 220 kw. 220 v. 1 ph., 60 cy. 150 A. enclosed type. 

new 0 
3new 37% #£«West. 450 130 PUMPS 
dis. pres. r. 
ane RING MOTORS cane 230 v. DC Motors ‘ond control. (Can fu 
3 ph. 60 cy. nish A.C. Motors if desired.) 

No. HP T. Volts Make RPM 
2 700 M¥415 2200 GE. 900 WINCHES 
2 M 2200 G.E. 900 | 240—Winch assembly portable engine hoists, swivel 
2 400 MT 2200 G.E. 900 hook, 4%” 1, with 144” open’ an ’ of %” 
2NEW 200 220/440 + G.E. 600 cable. and cranked, double reduction gear 
1 75 I-M 220/440 G.E. 600 drum 5%” w. can be used with A.C. or 

10 50 CW 2200/220/440 West. 860 D.C. Motors. 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


FOR SALE 


GENERATOR SETS 


100 KW 200 KW 


General Motors Diesel engines, 8 cyl., 
Model 8-268A, 6%” bore x 7%” stroke, 
Direct conn. to: 200 KW WESTING- 
HOUSE ALTERNATORS, 3 phase, 50 and 
60 cy., 400/440 V., including switchboards. 
ALSO—COMPLETELY REBUILT 

3 cylinder General Motors Diesel Engine 
Sets Direct Conn. to: 100 KW CENTURY 
ALTERNATORS, 3 phase, 60 cy., 440 Volt, 
Inc. switchboards. 

1800 HP Fairbanks-Morse, Model 38D 8%, 
8%"x10”, 800 RPM, 10 cyl., air start, solid 
injection, new 1943. Engine weight: 33,000 
lbs. Complete with all auxiliaries, Rebuilt. 


ALJOHN DIESEL Co., Inc. 


904 Pacific St. Brooklyn 16, N. Y. 
Sterling 3-6515 


BOILERS 
2—404 oll burners 1702 
1—550 H W.W. sectional 200# 


4—300 H. P: Casey-Hedges, oil, be 

2—25,000# Stirling’s, 

4—160 H.P. 160% HRT NATIONAL 
BOARD, oil & spreader stokers (complete 


H. P. BREARLEY 
3423-91st Street Jackson Heights, N. Y. 


POWER PLANT SPECIALISTS 


SINCE 1912 


PARTIAL LISTINGS 


SIX—400 H. P.—225 LB. STEEL ENCASED CROSS DRUM TYPE— 
WATER TUBE BOILERS—OIL FIRED. 


ONE—400 H. P.—300 LB. WATER TUBE, CROSS DRUM TYPE 
BOILERS, ASME. 


ONE—2500 KW 3 PHASE, 60 CYCLE, 2300 VOLT, CONDENSING 
WESTINGHOUSE, TURBO GENERATOR. IMMEDIATE 
DELIVERY. 


NOTE OUR NEW LOCATION 


HOWE BROTHERS 


342 MADISON AVENUE 
Tele. Nos. Mur. 2-8562-8563-8564 


NEW YORK 17, N. Y. 
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Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGER SETS 
3 ph. 60 cy. A.C. Motors 


3 ph. 25 cy. Motors 
125 Volts D. C. Motors 
230 Volts D. C. Motors 
550 Volts D. C. Motors 


ALTERNATORS, ALL FREQUENCIES 
TRANSFORMERS, LARGE STOCK 


D. C. GENERATORS, ALL VOLTAGES 
CONTROL EQUIPMENT 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 


Put all idle equipment to work. Send your list for prompt action. 


WRITE OR WIRE YOUR INQUIRIES 


TURBO GENERATORS 
TURBINE OF THE MONTH 


1—2500 KW Westinghouse Auto Extraction, 160/175 Ibs. 1.S.P., 
100° F.-S. H.—10/15 Ibs. bleed, condensing. 3 phase, 60 cycle, 
480 volt. dir. conn. exciter; Panel with voltage regulator. 


1—3000 KW Whse. 3750 KVA, 2300v,3 2—1250 KW GE. 2300v, 3 ph., 60 cy. 
ph., 60 cy. with Parsons 200 Ib. cond. with 175 Ibs. condensing turbine 
turbine 1—1250 KW Al Ch. 2300v, 3 ph., 60 cy. 

1—2000 KW G.E. 6600v, 3 ph., 60 cy. with 200 Ib. condensing turbine, sur- 
with 175 Ib. cond. turbine and dir. face condenser 
conn. exciter 1—1000 KW G.E. 2300/4150v, 3 ph., 60 

1—1500 KW G.E. 2300v, 3 ph., 60 cy. cy. with 135/150 Ib. condensing tur- 
with G.E. 225 Ibs. cond. turbine, sur- bine 
face condenser 1—500 KW G.E. 480v, 3 ph., 60 cy., dir. 

1—1500 KW Whse. 480v, 3 ph., 60 cy. conn. exciter with 80/100 Ibs. 1.S.P., 
with 160/175 Ibs. Surface Condenser, 10/15 Ibs. B.P., non-condensing tur- 
panel & exciter bine 


BELYEA COMPANY INC. 


43 HOWELL ST. JERSEY CITY 6, N. J. 


Phone—Journal Square 2-3334 
ALSO N. Y. CITY LINE—RECTOR 2-7150 


NEW 
AIR COMPRESSOR 


1—7” x 7” Worthington Type HB, Horiz., 
Single Stage, Water Cooled, Belt 
Driven. 

Capacity: 122 C.F.M. Displacement. 

100 lbs. pressure. 
Complete with V-Belt Wheel and 
Unloader. 


DELTA EQUIPMENT CO. 
148 N. 3d St., Phila 6, Pa. 


1500 KW TURBO UNIT 
FOR SALE 
New 1940, delivery November 
3/60/600 v. 2354 pr. Condensing, also 
others. Inquiries invited. 


STEPHEN A. DOUGLASS CO. 
630 Fort Washington Ave., 
New York 33, N. Y. 


FOR SALE 


850 HP 300# Water Tube Boiler 
4 Drum Stirling type 
All new except late Welded Drums 
Price Attractive, Quick 


Deoltwery. 
CHARLES B. REARICK 
30 Church St., New York 7, N. Y. 


ELECTRIC-STEAM-GASOLINE DRIVEN. Electric Gasoline — Steam ‘Driven. 
All Makes — Capacities — Pressures. Fo Industrial — Mine Construction. 
Centrifugal — — Rotary — Plunger — Turbine. 


MOTORS 1-2-3PH.80.¢. «VACUUM UNITS 


FOR STEAM AIR GAS FLUIDS. 
STANDARD E UIPMENT — UP TO 200 #.P. 
elders — Dynamos. ae _All Makes — All Capacities — Tested. 


Now Rebuilt Guaranteed Machin 
TURBO BLOWERS 


BILLMYRE. For Heat = - 


Furnaces — ~ - ~ Vacuum Duty Etc. 


MACHINERY 


CHEMICAL & INDUSTRIAL EQUIPMENT. 


EQUIPMENT C0. 


138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 


4 


FOR SALE 


HP, 720 RPM & 900 RPM ot Re. Motors 
2—150 wes 2200 V., 257 RPM S 


Mangle, Motor Driven 
i—Y2 Yd. Used Crane and NEW Shovel 
H. & P. MACHINERY 
6719 Etzel Ave., Louls 14, Mo. 


AIR COMPRESSORS 


2—175 os hen. Rand 2 cyl. vert. 150 P.8.I. type 
ay, con. to G.E. 50 HP DC motor, 230 V 


} with intercooler, unloader and access. 
ADELPHIA co. 
DALTON, PA. 


O. E. T. CRANES 
24 Ton 37’ Span 5 Motor 
20 Ton P&H 37’ Span 3 Motor 
12 Ton Wood 37’ Span 3 Motor 


R. C. STANHOPE, INC. 
60 E. 42nd St., N. Y. 17, N. Y. 
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DIESEL GENERATORS 


Delivery Today 
COMPLETE GENERATOR POWER PLANTS —s 


11—450 H.P. Model DSG-6, 450 RPM, 12x15, 6 
cylinder Diesel Engines direct connected to 


11—250 K.W. Elliott Direct Current Generators, 
120/240 volt, 3 wire compound wound, 450 RPM. 
Complete with all necessary auxiliaries. 


1—250 K.W. Elliott D.C. Generator (only) 
Large supply of brand new spare parts available 


Many other important Diesel offerings 
from 15 KW to 1000 KW 


MODEL TKVA = NEW MODEL ~“* KVA™ RPMiNEW 
General Motors 16-278A 1200 720 95% Buckeye Model E = 400 MODEL RPM 
6 


Fairbanks Morse 32F 375 95% Fairbanks Morse YV - Fairbanks Merse YVA 
McIntosh Seymour 350 85% Buckeye Model 801 [ 180 Buckeye Model J 
340 95% Fairbanks Morse YVA 150 International UD-14 
300 4257 Worthington BB 125 99% G. M. Mod. 601-6E 75 
ee Motors 8-268-A 250 1200 95% Buckeye Model E 145 100 95% General Motors 3016-E 37.5 zee 95% 


Diese 


PORT WASHINGTON, L. 1, N.Y. CORPORATION TEL: PORT WASHINGTON 2000 


COMPLETE POWER PLANT 


For immediate delivery 


2—1870 KVA G. E. Curtis steam turbine generating units 
60 cycle, 3 phase, 6600 volt, 3600 RPM complete with 


3—752 HP Babcock and Wilcox Sterling steam boilers, 
spreader type stokers, American Steam Conveyor for ash 
removal, exciters, boilers, feeder pumps, complete with all acces- 
sories needed for entire power plant installation including corru- 
gated type steel building which can be easily moved with plant. 
We will sell this plant in its entirety or piece meal upon request. 
We will be glad to furnish complete data on all parts of plant. 


M. A. RIDDLE 


Hotel Stevens — Suite 1500 Chieago 5, ll. Har. 6652. 
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Most all units still on foundation. Many may be seen operating 


DIESEL UNITS TURBO UNITS (COND.) STEAM ENGINE SETS, A. C. 

375 KVA Fairbanks Morse, 480 v.—Model 326-14 250 KVA GE 480 v. (250/400%) 79 KVA Allis Chalmers 480/240 v.—Ames Unif. 
225 KVA Wehse, 2:00/440/220 v.--Worthington 750 KVA GE; 2300 v. 2. 187 KVA General Electric 240/480 v.—Chuse 4 v. 
200 KVA Fairbanks Morse Model 32 Style VA 750 KVA General Ele ‘ric 240/480 v. 187 KVA Westinghouse 240/480 y.—Ames Unif. Ver. 
187 KVA Fairbanks M. 2400/440/220 v.—Marine Type 940 KVA Westinghouse 6600 375 KVA General Electric 2300/440 v. Chuse 4 v. 
156 KVA Ideal 240/480 v.—Buckeye 1250 KVA General Electric, 2300 v. 450 KVA General Electric 2300/440 v.—Ames Unif. 
160 KVA GE 240/480 v.—Superior 1250 KVA Westinghouse 2300 v. 500 KVA Crocker Wheeler 240/480 v.—Nordberg Unif. 

93.8 KVA Electric Machinery- ~ rior 1250 KVA General Electric 600 v. : 625 KVA General Electric, 2300/440 v. Skinner Unif. 

75 KVA General Motors 440/220 v. 1250 KVA (2) Allis Chalmers 4000/2300 v. 688 KVA Allis Chalmers 600 v.—Al. Chal. Corliss 

50 KVA Fairbanks M. e! er: 

SYNCHRONOUS CONDENSER 
BOILERS 750 KVA Wehse. ; exciter; starting equipment 
TURBO UNITS (NON-COND.) 
(2) sC ers v.—Terry ombustion water walls os 

250 KVA General Electric 220/440 v. 469 HP (2) Sterling 425# 375 KVA GE 3/60/480 v.—Cooper Bessemer 
250 eva GE 600 bent tube, 
280 KVA General Electric v.—Terry trie City cross drum 
375 KVA (2) General Electric 2300 v. 700 HP Sterling, 250% SURFACE CONDENSER 
625 KVA hs Chal. 240/480 v.—Terry 1038 HP Springfield 2252 2100 sq. ft. Elliott with auxiliaries complete 


POWER PLANT EQUIPMENT CO., INC. 
TURBO GENERATORS NETWORK TRANSFORMERS 


19—150 KVA, GE, type Ht. late type, oil 
or pyranol cooled, 3 ph., 60 cy., 27060/ 


125/216Y Mult or submersible type; 

attached to each transformer is GE 

an automatic heavy duty network pro- 
tector type MG-6 and heavy duty pri- 

mary switch; complete with all acces- 
3—200 KVA, GE, type Ht. late type, 


1000 KW., 3 phase, 60 cycle, 480 volt, 3600 RPM., General Electric, pyranol cooled, 3 ph., 60 cy., 27 


125/216¥ Mult or submersible type; 
rigid frame type non-condensing, 160 lbs. and 25 lbs. back pressure. automatic heavy duty network protec- 
750 KW., 3 phase, 60 cycle, 2300 volt, 3600 RPM., Gen. Elec. rigid switch: complete With all necsasertex 
frame type, non-condensing 125 lbs. and 5-10 lbs. back pressure. PHILA. TRANSFORMER CO. 


2829 Cedar St., Phila., Pa. 
750 KW., General Electric rigid frame type 3600 RPM., 150 lbs. extrac- 
tion 10 lbs. Generator can be wound for 220, 440, 550 or 2300 volts. 


1—500 KW., 3 ph., 60 cy., 440 volt, 3600 RPM, Gen. Elec. to turbine VW A. j VW = S 
#39937 nozzled for 185 lbs., condensing with Ingersol Rand Surface 

Condensor, etc. INDUSTRIAL & MARINES 
6—400 HP steel encased water tube Heine boilers. Cross drum type. METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
KEYSTONE aie 
Power Plant Equipment Company 


Power Plant Valves and Engl: 
Specialties for Olli, Steam, Gas, Alr, 
8403 Hegerman St. Phila. 36, Pa. 


Claulds and Chemicals. 
Jenkins, Fairbanks, Sarce, Pewell Valves 
and surplus. 


Large Complete Stecks %" te 24” 
313 E. 31st NEW YORK CITY 
Call MUrr Hill 3-3406 
For Hourly Nationwide Shipments 


SKETCH PIPE & FITTINGS4 


WURTH for "WORTH"! 


A. C. GENERATORS 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW © HIGH CYCLE GENERATORS Stationary & Portable 
Sead for Our Latest Stock List SALE OR RENT 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


CORP. 
141 GRAND ST.—CAnal 6-6138 —NEW YORK CITY 


3460 FT. CAP. CHICAGO PNEUMATIC CLASS OCTDE sewer pms FOR, SALE 
625 HP, 3 P. 60 C. 2300 V. SYN. DRIVE AIR COMPRESSOR | | See's 


R. C. STANHOPE, INC., 60 E. 42nd St., N. Y. 17,N. Y. ae 


Jackson, Miss. 
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SLIP RING MOTORS A. C. GENERATORS 
3-PH., 60 Cy. AIR a UNIT 1—320 kva., 600 rpm., 440/220 ¥., G.E. 
HP Volts Make Speed 1—13” and 10” Worthington 1—300 kva., 600 rpm., 2200/440 v., G.E. 
2200, 440 G.E. 600 FEATHER-VALVE, es rpm, 110 Ibs. ga., 1—225 kva., 900 rpm., 2200/550 ¥., G.E. 
440/220 GE. 720 1—225 kva., 720 rpm., 440/220 v., G.E. 
440/ CIRCUIT BREAKERS rpm., GE. 
5 4 0 G.E. (Hoist 900 1—100 kva., 327 rpm., 2300 v., G. 
0 G.E. 720 1—2000 amp., ITE—3 pole—600 v., air 1— 98 kva., 1800 rom. 440/226 “hw 
4 —New am Tpm., we 
80 440/220 GE: (MTC) 900 2— 30 kw., 1200 rpm., 440/220 v., G.E. 
74 “550 GE. 900 pole, Whse. circuit breake 
60 440/220 GE. 1200 
60 440/220 Cr. Wh. 720 UIRR AGE MOTOR 
40 440/220 GE. 720 | 600 2300/440 one 1200 | 1—125 kw., 250 v., 1200 R. Cr, Wh. conn. to 200 
500 » 440/220 GE. Ik 90 hp. 2200 5/440 v., 3 ph., Sq. C. motor. 
$00 /440 G.E, 1—100 kw., 125 ¥., 1200 rpm. conn. to 150 
3-PH., 60 Cy. sc 440/220 v., sa. cage motor. 
HP Volts Make Type RPM | 200 440/220 1—0 125 1200 rpm. Whee., conn. to 75 hp. 
400 440/220 G.E. ATI $00 | 480/226 60 oy motor. 
300 /440 G.E. ATI 600 150 /220 Howeil B. Brg. 1 —25 kw., 440/220 ‘v., "1800 rpm. G.E. alternator 
250 440/220 277 | i650 vert. 440/220 G.E. KTP 1200 
240 1550 an 900 | i25vert. 440/220 GE. KTP 1200 
300 4150/2306 Phe G 1800 | 125 £40 GE. KT 600 
100 440/220 KT TRANSFORMERS 
200 G.E. ATI 5 100 440/550 GE KT 400 60 C te 
150 4150/2300 G G 1800 | i090 40 cs 1800 vere 
150 2200, 440 G.E, TS 600 75 550/220 Gc. E. KT 1200 
lio "440/220 Ge. Ts | 7 440 GE. KT 400 3-400 200 240 volts, NEW 
110 /220 TS “257 TURBO-GENERATOR 1—150 Wt Whse. SK. 132001267915 ph, 
100 320 E. Ts 900 | Generator, 125 kvs. 1200 rpm. 440/220 v., Whse., 6—100 kva. G.E. 4600/2300-230/115. NEW. 
100 440,220/25ey G.E. TS 375 dir. conn. by reduction gear to Turbine, 100 kw. 3—50 kva. Whse. egy 97 aoeeie. 
‘3 Diete w r. conn. ter and s va. 
75 0/220 G.E. Ts 900 cally new condition, never used. 3—25 kva. G.E. 2300-230/115. DRY. 


HARRY J. RICE pres. 


458 SEVENTH ST. HOBOKEN, N. J. 
CHECK YOUR NEEDS HERE! 
POWER PL ANT Partial List from our Current Akron Inventory 
NEW SQUIRREL CAGE MOTORS 
220/440 volts, 3 phase, 60 cycle SPECIALS! 
EQU | P MENT Qu. HP RPM Make Type 2—1500 amp., 40 we Electric Products anno- 
2 1 725 Al.Ch. TEXP dizing M-G Set 
al 8—New 30 KW, 125 volt D.C, Wste. 
; 5 750 Century TEXP Sets. 
TU RBO GEN ERATORS . 13% 725 Al. Ch. T EXP 2—60 KW, 125 volt D.C. M-G Sets. 
2 - Ch. » Open 6—New 7% HP, 600 RPM Wstg 230 volt DC 
1—3750 KVA G.E. 480 V. Cond. 3 18 3460 SB, G.E. 230 volt DC 
1—2500 KVA West. 2300 V. Cond. 20 a. Dp totally enclosed motors. 
4 { 20 7 .Ch. BB, Ope 
1—1250 KVA G.E. 480 V. Mix. Pres. : 25 160 Al. Ch. BB, Geen 150/60 HP Electro Dynamic 300/900 RPM 
1—187.5 KVA West. 240 V. Non Cond. 30 750 Al.Ch. BB: Open = moto 
-Ch. BB, 3—Reli i 40/50 0 
40 750 =Al.Ch. BB, Open 600 Tl PM DO motor = 
ENGINE GENERATORS 50 1160 Al Ch. BB, Open DC controls 
4 50 1750 Al.Ch. BB, Open contro 
3—575 KVA Skinner Unaflow 220 V : 60 575 GE. SB, Open CONTROLS 
1—575 KVA Allis Chalmers Corliss 480 V 
1s almers Corl'ss m Reconditioned and Guaranteed 8—New Cutler-Hammer 5500 volt magnetic 
1—250 KVA Ames Unaflow 220 V. INDUCTION MOTORS, 220/440 volts 
1186 KVA Ames Vertical 480 V. 
ertical 480 V. we ning 1—New 30 HP, 230 volt DC Cutler-Iammer 
— mes Unaflow 220 V. 10 125 450 Al.Ch. Sq. Cage, BB 
1— 90 KVA Skinner 220 V. 1 250 - 600 Lincoln Slip Ring 10—125 HP 440/3/60 ecg Mena 
1— 60 KVA Murray Corliss 220 V. Reconditioned and Guaranteed 50—New_ peated Compensators, 50 to 
BOILERS D.C. MOTORS, 150 HP, 220 and 440 volts, 
ts 
15/20 400/1200 G.E. RLC-203A, Shunt MISCELLANEOUS 
3—250 HP Heine 200% pressure 1 15/20 00/1800 Rel. = 131-T 27—New Harnisohfeger Electric Hoists 500 to 
FREQUENCY CHANGERS— 30/40 00/1200 RLO-204 5 HP. 
SWITCHGEAR 1 40/50 3250/1050 Wetg. SK 
WRITE - WIRE - PHON 362/780 SE: 2—25 KVA G.E. Transformers, 2300 v. pri- 
I 7 E Also many other sizes and types, too numerous to mary, 230/460 secondary, 3 phase. 
For Complete Specs. list. Send for our latest sjock list. 
ENGINEERING CO. 4 _ P.O. BOX 991 
E 7th St. Mu. 9151 Telephone (Akron) 
Los Angeles 21 Calif 5 Cuyahoga Falls, O. AKRON, OHIO - WAlbridge 1174 


100 H.P. AMES ECONOMIC 
ASME 125 LB. PRES. BOILER Electrical iguipment | c HARLESTON, 
60 FT. STACK & GRATES We build SUB-STATION equipment to fit your require- NEW and 
DARIEN CORP., 60 E. 42nd St., N. Y., N. Y. REBUILT 


POWER April 1948 


4 
i 
\ 
a 


G@ SEARCHLIGHT SECTION @ 


TURBINES 
DIESEL ENGINES 


1—500 HP B&W STERLING. NEW 1941—CHAIN GRATE STOKER. 


BOILERS 


For Immediate Shipment 


MOTORS 
TRANSFORMERS 


1—30,000 + /hr B&W INTEGRAL FURNACE. 425 PSI. NEW 1941. PULVERIZER. 
1—650 HP CASEY HEDGES. 225 PSI. NEW 1932. BARGAIN. 
1—250 HP CASEY HEDGES. 200 PSI. OIL FIRED. COMPLETE. 
1—216 HP VOGT ML-L4. 160 PSI. NEW 1930, STOKER. 


Other Boilers Also Available 


325 Fincastle Building 


SALES CO. 


LOUISVILLE, KY. 


STEAM - ELECTRIC - HYDRO - DIESEL 


“Export Orders Carefully Executed” 
1—850 HP Stirling Boiler 300%. New condition. 


2—1040 HP Heine sees 
2— 470 HP Edge 
2— 825 HP Baw 200% Stirtings 


3—400 HP 200# Erle City Bollers 
i—30,000% B&W Boller 425+ 
Other Water Tube & Fire Tube Boilers 


1—2000 KW Westinghouse Condensing Turbo-Generator 


2—7500 KW Turbes- Cond. General Electrio 
2—3000 KW Turbos-Cond. General Electric 
2—2000 KW Turbos-Cond. General Electrio 


2—2500 KW Turbos 
2—1000 KW_Turbos Con 
Several 500-750 Turbos and ‘Smaller 


Non-Condensing units up to 2000 KW. 


CHARLES B. REARICK 


30 CHURCH ST. 


NEW YORK 7 


DIESEL 
FOR SALE 


@Murphy Diesel, model 
ME4 engine, 4 cylinder. 
New 1943. In excellent con- 
dition. Available immedi- 
ate shipment. 


HYMAN-MICHAELS COMPANY 


122 S. Michigan Ave. Chicago 3, Ill. 


FOR SALE 

1—250 KW GE turbo-generator 
unit, Steam conditions 525+, 
350° superheat, condensing. 


Generator 3-phase, 60 cycle, 


450-volts, 1200 RPM with 40 
KW exciter. 


Machine New in 1941 


G. DeROSE 
408 Donovan Bldg. 


Detroit, Mich. 


FOR SALE 


ELMES 6 PLUNGER 


Horizontal 


High Pressure Pump 250 GPM, 1800 
PSI, 50 PSI Intake 

Pressure—Model 5935 with 400 HP 
Synchronous Motor 3/60/440/600 
a DC Excited. PRACTICALLY 


GLAZER BROS. 
ANDERSON, INDIANA 


4000 


High Cycle Drills 


Y%4" Capacity 220 Volts 
180 Cycles .65 Amps 


D. C. ELPHINSTONE, INC. 
115 S. Calvert St. 
BALTIMORE 2, MD. 


APPLICATION ENGINEERS 


KW Set 2200 AC 250 D 
00 KW Set 220/440 AC 1257280 Doc 
288 KW by volt Chuse Unifiow engine set 
200 KW 480 volt mg! engine set 
KW 2300 voit ond Turbine set 
W 1800 rpm 440 volt TEFC Motor 


ss" B. JOHNSON & ASSOCIATES 
W. Jackson Bivd. Chicago 4, Ill. 


FOR SALE 


600 KW DIRECT CURRENT 
GENERAL MOTORS DIESEL SET 
Westinghouse Generator 500 Volt 
720 RPM, Electric Start 
Unused—Ready to ship 


ALJOHN DIESEL CO., INC. 


Sterling 3-6515 


904 Pacific Street Brooklyn 16, N. Y. 


60 E. 42nd St., 


NEW BOLTED STEEL TANKS 


3—10,000 BBL. 55° DIA. 24° HIGH 
1—5000 BBL, 38’ DIA. 24’ HIGH 


30—1000 BBL. 30’ DIA. 8’ HIGH 


SHIPMENT FROM STOCK 


DARIEN CORP., 
N. Y. 17, N. Y. 


Just say: “Information, please” 


whenever you need equipment or services not advertised in a 
particular issue of this magazine. 


Each issue is only part of the complete service we are organized 
and glad to render to reader and advertiser alike. We want you 
to consider this publication your primary source of information 


in this field. 


PO WwW E R 330 West 42nd St., New York 


FOR SALE—STARTERS | 
ACROSS THE LINE AUTOMATIC 

Fer synchronous 3 H.P. and 250 H.P. 

Automatic Magnetic Reversible. Reduced Voltage 

Starters—i—i65 H.P. 


440 Voit for Slip Ring moter 
i—100 H.P. 250 D.C. 


GUYAN MACHENERY COMPANY 


@ WHEN YOU WANT 
NEW OR REBUILT 
MOTORS, CONTROL, TRANSFORMERS, 


etc., contact 


Scranton, P 1908 
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ELECTRICAL & POWER PLANT 


EQUIPMENT 
6—8000 KVA 3 phase Transformers 11000-160/100 
10—2000 KVA 3 phase Transformers 11500 - 
3— 333 KVA | phase Transformers 4160/2400- 


190/125 
a te KVA 3 phase Transformers 480 - 120 
i— 150 KVA 1 phase Transformers 480 - 120 
i— 100 KVA { phase Transformers 576/480 - 115 
45 KVA 1 phase Transformers 240 - 90/180 
2— 40 BvA { phase Transformers 440 - 220 


WORLD’S LARGEST INVENTORY 


PARTIAL STOCK LIST 
AS OF APRIL 1, 1948 


440 CM, Asbest 60 Cycle—OIL TYPE GENERATOR SETS 
—2, os Core Bare Cable 
12,000 Ft.—#4 £9, 780,000 CM, Lead covered single KVA, PV. S.V. Phase 
Synchronous Motors, 3/60/2300 - 180 ( 2) 3 $50 
HP D.C. Motors, 230 V., 1100 & 1150 RPM ( 6) 1250 66000/33000 11000/2200 1 50/1500 
i—50 HP D.C. Motors, 220 V., 750/955 RPM 1000 2200 220 #3 /| (3) 500 7 
28—7'4 to 30 HP A.C. Motors, 3/60/440—860 to (3) 667 2300 600 1 q@) 500 550 
90—, to 7% HP Gear Motors D.C. & A.C. - 3.5 600 440 220 «(3 500 250 
{6 505 340 400 125/250 
i—15 KV Switchboard, 2 incoming lines—2000 3) 500 13800 480 1 
Aue. each. 6) 500 2400 240/480 1 400 250 
—— V. Guttehbeard, 2 incoming lines — 1200 3) 500 1 300 750 
i— 440 V. Switchboard, 4000 Am (3) 333 1000 1 300 250 
2-135 att? = 250% Locomotive ‘type Boller, 3) 300 2400 120/240 1 | (2) 
360—G.E. Clamp on Heating Units, 2250 Watts, 250 480 120/240 1 0 195 
115 V. (50) 250 2400 120/240 1 17 
R. C. STANHOPE, INC. 250 7200 240/480 1 150 250 
60 E. 42nd St., New York 17, N. Y. eo ee 70/607 100 250 
1200C¢ 1 100 125 
4000 480/240 1 
AMES STEAM ENGINE 3) 200 ra 19/3 ANY SMALLER SIZE IN STOCK 
(3) 200 
GOOD CONDITION 200 330 ~~ PHONE — COLLECT 
Ames Iron Wor 4 cyl. vertical uniflow 
steam engine © generator). 
Stee = Serial, #47287, 350, rpm, 872 Smaller Ratings — Also Large Stock 
n 
tor when supplied with 125# sieaun, non- 25 Cycle and new Air-Cooled Transformers 
condensing. If steam available, 
larger generator can be used. Will be in Ask for Listings 


use in adelphia until about August Ist. 
om Se inspected in operation by appoint- 
men 


ATT.: J. A. KOSTYAL 


MERCK & CO., Inc. 
RAHWAY, N. J. 


Electric Equipment Co., Rochester 1, N. Y. 


Send Us Your Inquiries For 
Motors, Generators, Motor Generator Sets 
Immediate Shipment from Our Large Stock—All Ratings 


$ $ Cash for your Surplus Transformers $ $ 


FOR SALE 
Imnvediate Delivery GENERATOR 
TWO WATER WHEEL GENERATOR SETS FOR SALE 
complete K.W. 2 +4 ~ 
2—425-Kva., 2200/3/60 generators each nerator direct connect: to 
direct connected to horizontal, spiral Allis-Chalmers _ Cross waa —~ METROPOLITAN 
case reaction type water turbines for 60’ Engine designed for 115 P. S. I. G. (HP. PLUMBING SUPPLY CO. INC 
head. This is a complete plant with cylinder can be sleeved at nominal cost INDUSTRIAL AND MARINE SUPPLIES 
direct connected exciters, oil pressure with factory recommendation to operate at LARGE US STOCK 
governors and six panel switchboard, 175#), 450°F. max. oP including gen- Ms 
415 RPM also: erator panel also 440/360 M.G. Exciter. 
3—475-Kva. 60/1 transformers 2200 volt to Location: Near Honolulu, Hawall. | 
13,200 volts with two panel switchboard Offered by original purchaser. Condition excellent 1 | 313 East 31st Street, N.Y.C. | 
to control the transformers. This is —has seen little use; very reasonably priced for HOURLY NATION WIDE SHIPMENTS 
modern equipment, excellent condition. quick sale. al tee & Bald Lee wd 
Write Alexander aldwin, 
SOUL CLINIC INC., Calgary, Canada Box 3440, Honolulu 1, Hawaii 


DIESEL 


fm Generator Plants 
> For Immediate Delivery 


FOR SALE 


1—Robert Wetherill & Co. Twin 
Steam Engine—700 hp, 20” 
x 20” x 40” 85-90 RPM— 


so KW, 2000 Volo, 3 Ph RP Mod 

an : 7 » 2400 Volts, 3 Phase, 60 Cycle, 720 RPM, General Motors Model 12-567 

1 Bowser forced Feed Lubricat- 600 KW, 2400 Volts, 3 Phase, 50 Cycle, 600 RPM, General Motors Model 12-567 
ing system complete with pip- 300 KW, 450/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, General Motors Model 8-268A 
ing for 18 points of lubrica- = 3 Cycle, 8-268A 
2 3 Ph, 60 Cy, 1200 , General Motors Model 3-268A 
tees ae hone ga P 125 to 900 HP Diesel Driven Right Angle Pump Drive Units 900 to 1800 RPM. 
pump and filter. Used wit 125 KW, 220/440/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, Superior Diesel Model 
above engine. ; GDB-8 

= * yon ” 75 KW, 220/440 Volts, 3 Phase, 60 Cycle, 1200 RPM, Hercules Diesel DFXE 

. — Belt td 3” long x 44 ; 50 KW, 440 Volts, 3 Phase, 60 Cycle, 900 RPM, Fairbanks-Morse Model 36A 514 
wide — 3 ply — waterproo 100 KW, 3 Wire, 125/250 Volts DC, 1200 RPM, General Motors Model 3-268A 


leather. Only two weeks serv- 900 HP, General Motors Model 12-567, Propulsion Unit Complete 


ie—like new. HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


FS-4141, P 
330 West 42nd Street, New York 18, N. ¥. 
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FOR SALE 


Diesel Electric Plants 


30 KW Caterpillar or General Motors 

50 KW Caterpillar or General Motors 

75 KW Caterpillar or General Motors 

100 KW General Motors or Fairbanks-Morse 
150 KW General Motors or Buckeye 
200 KW General Motors or Fairbanks-Morse 
300 KW General Motors or Fairbanks-Morse 
400 KW General Motors or Cooper Bessemore 
500 KW General Motors or Fairbanks-Morse 
750 KW General Motors or Hamilton-Morse 
1000 KW General Motors or Fairbanks-Morse 


3/60/120/220 volt 
3/60/220/440 volt 
3/60/440 volt 
3/60/440 volt 
3/60/440 volt 
3/60/440 volt 
3/60/2400 volt 
3/60/2400 volt 
3/60/2400 volt 
3/60/2400 volt 
3/60/2400 volt 


Diesel Power Units 
Model D-4600 Caterpillar Clutch Extension Shaft & Outboard Bearings 
Model D-8800 Caterpillar Clutch Extension Shaft & Outboard Bearings 
Model D-13000 Caterpillar Clutch Extension Shaft & Outboard Bearings 
Model 6-71 General Motors Extension Shaft & Outboard Bearings 
Model 3-268A General Motors Extension Shaft & Outboard Bearings 
Model 4-268A General Motors Extension Shaft & Outboard Bearings 
Model 12-278A General Motors Extension Shaft & Outboard Bearings 
Model 16-278A General Motors Extension Shaft & Outboard Bearings 
Model 80 Buckeye Motors Extension Shaft & Outboard Bearings 
Model 99-DA Hamilton Motors Extension Shaft & Outboard Bearings 

WE CAN DELIVER ANY SIZE DIESEL PLANT 


A. J. Christensen & Associates 


Yard at— 
7101 Federal Blvd. 
Lemon Grove,Calif. 


SAN DIEGO, CALIF. | Ofice 
Phone TALBOT 9184 


ASK FOR OUR COMPLETE SPECIFICATIONS 


Street 
San Diego, Calif. 


FOR SALE 


SYN. CONVERTER 


One General Electric Synchronous Booster used 
Rotary Converter, type HCC24-2925/3705; 300, 
cycle 60, amperes 13000, volts 222-285, Serial No. 
4096950, 13000 amperes; cont. 50° C. rise, com- 
plete with all required auxiliaries and transformer 
described as follows: G.E. 3500 K.V.A., Serial No. 
6802511, primary, 13800 volts, 3 phase, 60 cycle; 
secondary, 200 volts; 6 phase, 60 cycle. 


For full particulars vod price communicate 
with: 


Pennsylvania Salt Mfg. Co. of Wn. 


P. O. Box 1297, Tacoma 1, Wn. 


FOR SALE 


BOILER 


(Delivery within two months) 
Riley Type ‘“‘“ROK’’, oil fired, 30,000 Ibs. 
steam per hour, four (4) hour peak capacity 
35,000 Ibs. per hour, 300 lb. drum pressure, 
saturated steam, designed for future installa- 
tion of spreader stoker. Initial operation at 
150 PSI 
Auxiliaries include deaerating heater, water 
softeners, Fans and Drives, Boiler Feed 
Pumps (2), Fuel Oil ee ipment, Instruments 
and Controls, with shipping dates to fit 
boiler delivery 
Building, General etc., draw- 
ings available. 


FS-4196, 
330 West 42nd Street, “York 18, N. Y. 


FOR SALE 


Nordberg Manufacturing Company 20” and 
42" x 48” stroke horizontal cross compound 
4 valve Corliss Steam Engine, heavy duty 
frame, side crank, flyball Governor, 6” 
throttle valve with 20 ft. diameter x 60” 
face, 20 groove, 2” rope sheave, one 20” 
diameter x 56” face, 20 groove, 2” rope 
sheave, 5-7/16", 5-15/16", 8-5/16", 6-15/16” 
drive shafting with safety collars and rigid 
pillow blocks. 


CERTAIN-TEED 
PRODUCTS CORPORATION 
P. E. Meyer 
East St. Louis, Illinois 


NEW BOILER 


(Delivery within three months) 


—w Boiler, 150,000 Ib. 
per hour, lb. drum pressure, 700°F. 
superheater outlet erature, 
for Pulverized #6 Fuel OL. 
complete with 
Other equipment includes, Deceratin 
Houten, Zeoliite softner, Fans, Coal Han 

Ash Handling, Instruments Con- 
a is all with shipping dates to fit boiler 
delivery. 
Building, General Arrangement, etc., draw- 
ings available. 


FS-4120, Power 
330 West 42nd Street, New York 18, N. Y. 


FOR SALE 


1—3500 KW 3 Phase, 60 Cycle, 2300 Volts, GE 
Turbo Generator; Complete factory overhaul. 

i—Curtis 200 Ib. pressure, 100 degrees superheat, 
steam, condensing, 3600 RPM Turbine 

1—Braun Surface Condenser (New). 135 HP Type 
FTS size 76-192 Low Level Jet, with 56” inlet 
nozzie and single bellows type expansion joint. 


LUCEY PRODUCTS CORPORATION 


Tulsa, Oklahoma 


FOR SALE 


FREQUENCY CHANGER SET 


1—1400 H.P. Synchronous Motor G.E. Type 
ATI, Form C, 13200 Volts, 60 Cycles, 600 
R.P.M.—Direct Connected to 


1—1000 K.W. Generator, G.E., Type ATB, 
Form C, 600 Volts, 40 Cycles 


1—25 K.W. (Direct-Connected) Exciter, 
Complete with starting switches, rheo- 
stats, and meter panels. 

Location—Western Massachusetts 
Available Immediately 
FS-4267, Power 
330 West 42nd Street, New York 18, N. Y. 


TRANSFORMERS 


1 KVA up to 200 KVA in stock 


ARROW TRANSFORMER CO., INC. 
1932 E. Westmoreland St., Phila 34, Pa. 


Phone Ga. 5-0488 


FOR SALE 
3—500 KVA 60/1/ TRANSFORMERS 


13800 to 575 with SWITCHBOARD 


SOUL CLINIC INC. 
CALGARY CANADA 


FOR SALE 


Complete Power Plant 


Consisting of one. 420 HP F&M Engine ion. 180 

Unit; one 360 HP F&M Generating Unit; on 

HP F&M Unit: 300 HP 

Severin Generating Unit, complete with swltene 

boards, air starting, filters. Plant in con- 

dition. ‘deli very. 

A. C. 6-6120 
Box Whittier Station, Tulsa 


FOR SALE 


KEWANEE BOILER 


at cost, one NEW Kewanee Boiler 7-L-82. 
Specifications—BTU 2,479,000, Steam 10,- 
230, Water 16,520. Pressure 15 Ib. per sq. 
inc 

Inquire B. POMPIAN 
13710 Woodward Detroit 3, Michigan 


WIRE and CABLE 
BOUGHT AND SOLD 


@ Substantial quantities of new Insulation per 
wire in all voltages and almost any constructions 
now available 

Send us your tnauiries or offerings—Eastgate 4777. 


UNIVERSAL WIRE and CABLE CO. 
Chicago 14, 


2662-2718 N. Clybourn Ave. 


FOR SALE 
4 SKELLY STOKERS 
Used 2 years—Excelient condition—Complete 


2—5 HP 850 lb. per hour 
2—3 HP 750 Ib. per heur 
Make Offer to 
HENRY KOSTER 
Glenwood Gardens, Yonkers, N. Y. 


An 
Investment 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 


“Searchlight” advertis- 
almost invariably 

report prompt and satis- 

factory results. 

BE CONVINCED — 


send us your advertise- 
ment TODAY. 


Address 
Classified Advertising Division 
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MOTOR GENERATOR SETS 


CONTROL EQUIPMENT 


ALTERNATORS ALL FREQUENCIES 
TRANSFORMERS LARGE STOCK 
D. C. GENERATORS ALL VOLTAGES 


PUT ALL IDLE EQUIPMENT TO WORK. 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGERS SETS 
3 ph. 60 cy. A. C. Motors 


ALL SIZES, VOLTAGE 
AND CYCLES 


WRITE OR WIRE YOUR INQUIRIES 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


SEND YOUR LIST FOR PROMPT ACTION. 


230 Volt D. C. Motors 
550 Volt D. C. Motors 


3 ph. 25 cy. Motors 
125 Volts D. C. Motors 


FOR SALE 

1—AC turbine, 300 KW. speed 3600 
rpm, Bullock type generator 2300 V 
reconnected for 440 V, is used with 
motor driven ¢ixciter, 10 KW, 125 V. 
Also 

3—Transformers, outside type, 440 V— 
150 KW. 

1—500 gpm Union Lake pump with 30 
HP motor. 

2—Deep Well turbine pumps with 15 
HP motor 

2—3” Fairbanks Morse pumps with 742 
HP motor. 


J. LASKIN & SONS CORP. 
3728 North Fratney St. Milwaukee 12, Wis. 


FOR SALE 
DIESEL ENGINES 


10—330-H.P., 270-RPM, Winten. 

9—170-H.P., 300-RPM, Winton. 

2— 94-H.P., 300-RPM, Winton. 

2—120-H.P., 250-RPM, Winton. 
-H.P., 277-RPM, DeLavergnes. 

i—175-H.P., 300-RPM, Busch Sulzer. 


PUMPS 


Reciprocating Duplex, double acting geared pumps 
for 800-Ibs. pressure: 
i—6” bore, 24” stroke. 
bore, 24° stroke. 
10—4'/." bore, 18” stroke, 


SOUL CLINIC INC. 
Calgary 
Formerly GUY MORTON CO. 


FOR SALE 


200-HP CORLISS ENGINE—Watts-Camp- 
bell horizontal, non-condensing, double 
eccentric valve gear. 16” Bore, 30” 
stroke, 125-RPM. Direct connected to 
Crocker-Wheeler D/C Generator, size 
209 D. Type C.C.D., 100-KW @ 125- 
RPM, 125-volts 800-amps. 

4 slate panels with 9 = 100-400 amp. 
switches. 


CAN BE SEEN IN OPERATION 


THE MARTIN DENNIS CO. 
859 Summer Ave. Newark 4, N. J. 


FOR SALE 


2—825 H.P. each Watertube Boil- 
ers, 200 p.s.i. working pressure. 


1—200 H.P. Erie Watertube Boiler, 
200 p.s.i. working pressure. 


1—36” Worthington Centrifugal 

Pump, 34,000 g.p.m. 25’ head. 

1—10” Morris Centrifugal Pump. 
R. A. S. JOHNSON 


53 West Jackson Blvd., Chicago, Illinois 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list, ... to 
EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 
120 Wall St., New York 5, N. Y. 


YORK-SHIPLEY 
AMMONIA COMPRESSORS 
100—150—200 TON 


* 100 Ton Ammonia Compressors, Syn- 
chronous motor, 60 cycle, 203 amps, 
440 volts, 190 H.P. output, 164 rpm. 
Weight without trim, 65,000 Ibs. 

* 150 Ton Ammonia Compressors, Syn- 
chronous motor, 60 cycle, 282 amps, 
440 volts, 265 H.P. output, 164 rpm. 
Weight without trim, 80,000 Ibs. 

* 200 Ton Ammonia Compressors, Syn- 
chronous motor, 60 cycle, 328 amps, 
440 volts, 300 H.P. output, 120 rpm. 
Weight without trim, 104,000 Ibs. 

In good working order. Can be seen at 

Factory. F.O.B. Long Island City, N. Y. 

Write or call R. R. Lacey. 


LOFT CANDY CORPORATION 
LONG ISLAND CITY, N. Y. 


SWITCHBOARD 


2400 Volt — 3 Phase — 60 Cycle 
Available about 15 May 1948 


4—Combined generator and exciter panels 
complete with oil circuit breakers, syn- 
chroscope, voltmeters, ammeters, watt- 
meters, watthour meters, instrument 
transformers, etc. Capacities 1000 KVA, 
500 KVA, 500 KVA and 400 KVA 

1—One circuit distribution panel with am- 
meter, breaker and ovetcurrent protec- 
tion. 500 KVA 

1—Two circuit distribution panel, 500 
KVA and 350 KVA. 

Westinghouse Type R, 0-1500 KW, Indi- 

cating & Recording Totalizing Output 

Meter, Bus Bars and Insulators. Support- 

ing framework and accessory equipment. 

Inspection in service invited. 


CITY OF TUCUMCARI, N. MEX. 


LIGHT & POWER DEPT. 


FOR SALE 


COMPLETE 2500 KW 


STEAM POWER PLANT 


consisting of two, 1250 KW 3-phase 
60-cycle, 2300-volt, Allis-Chalmers turbo- 
generators with control panels, conden- 
ser, boilers, economizers, super-heaters, 
feed water regulators, pumps, piping, 
induced-draft fan, direct firing coal pul- 
verizers with bin and stand-by fuel oil 
burning equipment. All equipment com- 
plete with motors and controls where 
required. In excellent condition and now 
in use. Now available. 


CONSOLIDATED CEMENT CORP. 
111 W. Monroe St. Chicago 3, Ill. 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues 


Alr Preheater Corp......... 199 Hewitt Rubber of Buffalo Div. of Hewitt- 
Air Express Div, Railway Express Cryer Trap & Valve Co............... -- 190 ee eee ee 
138 Hill Pump Valve Co................ can 
Allen-Sherman-Hoff Co........... 2nd Cover Hoffman Specialty Co................... 172 
Allis-Chalmers Mfg. Co........-.. 34, 50, 144 Dampney Co. of America.............. re Homestead Valve & Mfg. Co.......... * 
Alloy Steel Products Co..............- 222 Darling Valve & Mfg. Co.............- eo 238 . 259 
American Blower 203 Davis Engineering Co............... 
American Brass 115 Davis Regulater 
American Chain & Cable Co...... eves SB Dearborn Chemical Co................- - 227 Illinois Water Treatment Co........... - 180 
American District Steam Co.........- > De Laval Steam Turbine Co..... -..-58, 270 Ingersol-Rand (o...................... 24-25. 
American Engineering (o.........--- .e 9 Detroit Stoker Corp.................-. <. = International Nickel (o................. 40 
American Pulverizer 145 Diamond Power Speciaity Corp... .246-247 Iron Fireman Mfg. Co................. 
Ames Iron Works...........--- Dings Magnetic Separitor Co........ noe 
Anderson Co., V. D......- Dowell, Jefferson Union 182 
Arkansas Fuel Oil 189 Drew Co., E. 235 Jenkins Bros.............. 124-125 
Armstrong Cork 208 Dudgeon, Inc. Richard...... Jerguson Gage & Valve Co........... 194 
Armstrong Machine Works..........- 133 Dutton Co., C. H........... 265 Johns-Manville, 129 
Asbestos Textile & Packing Div, Ray- Jones Foundry & Machine Co., W. A.... 243 
bestos Manhattan, Inc.............- «+ 252 Joy Mfg. Co. (Sullivan Div)....... mie 
Atine Valve Eagle-Picher Co.......... 
Aurora Pump Co...... ee Mage Meer Iren Werks......... 
Automatic Control ee Edward Valves, 107 Keasbey & Mattison Co....... 
Electric Machinery Mfg. Co............. * Kellogg Co., M. W.......... 
Electric Storage Battery Co............ 211 Kennedy Valve & Mfg. Co............... 212 
Babbitt Steam Speciality Co.........- 182 Elgin Softener Corp......... Kennedy-Van Saun Mfg. & Engrg. 
Babcock & Wilcox 4-5 COED. 20-21 
Badger & Sons Co., FE. 191 Kewanee Boiler Corp................ 
Bailey Meter Co............ 10-11 Enterprise Engine & Foundry Co....... 204 
Baldwin-Hill Erie City Iron Works............. 
Bartlett Hayward Div., Koppers Co... * 
Bets W. MH. & 113 264 Leibfried Corp., C. H........ 
Biddle & Co., James @ Le Tourneau, Inc., R. G............ - 32-33 
Black, Sivalis & Bryson Co.........+.-- 201 228 Liquid Conditioning Corp............. oo 
Boller Tube Co. of America..........- 268 Frick Co 164 Lovejoy Flexible Coupling Co........... 176 
Boston Woven Hose & Rubber Co...... 239 Fuller Co.. 158 244 
Bridgeport Brass 271 Lumnite Div., Universal Atlas Cement Co. 200 
Bros Boller & Mfg. 250 
Brown Instrument Garlock Packing Co................. +++ 210 
General Controls Co...............- 207 Manheim Mfg. & Belting Co.......... 
ee . 196 General Electric Co. (Apparatus Dept). Manning, Maxwell & Moore, Inc......... 268 
Globe Steel Tubes Co.......... 206 Mason-Neilan Regulator Co........... 
Golden-Anderson Valve Spec. Co...... 181 Maxim Silencer Co..................+: . 266 
Carborundum Co. Geotyens & Rubber Ca....... McGraw-Hill Book Co............. 272 
Se . 155 Grinnell Co........... Cover = Midwest Piping & Supply Co............ 217 
Catawiesn Valve & Fittings Co......... 164 Griscom-Russell Co.............. B48 Minneapolis-Honeywell Reg. Co......... 
Chapman Valve Mfg. Co............... . 139 Gulf Oil Corp......... 46 195 
Chase Brass & Copper Co..............- 269 Gulf Refining Co................. 46 
ae Gunite Concrete & Construction Co...... 182 M to Chemical Co......... * 
Chicago Metal Hose Corp.............. . 242 onsanto m 
Chicago Pneumatic Tool Co............. ° Murray Iron Works Co...............-. 151 
198 Hahn Equipment Corp.............. sose National Aluminate Corp............. 
42-43 Hall Laboratories................... .52-53 National Electric Coil Co............. 251 
Combustion Engrg. 16-17 38-39 National Valve & Mfg. Co........... — 
Gas Gi 257 Hays Institute of Combustion... ... 186 Niagara Blower Co....... 
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22 Todd Shipyards Corp. Combustion Equip- Western Chemical 237 
Nugent & Co., Inc., W. 183 on * Westinghouse Electric Corp........... 60-61 
Toledo Pipe Threading Machine Co.... s Weston Elect. Instrument Corp........ 
197 Troy Engine & Machine Co............. 270 
Trumbull Electric Mfg. Co............ -165 Whiton Machine Co.................... 
— eee * Union Carbide & Carbon Corp......... . 149 Wiley & Sons, John................... . 190 
Union Chain & Mfg. Co................. 263 Williams Gauge Co.................... . 166 
188 Union Iron 213 Wilson, Inc. Thomas (................. 
Penn. Salt Mfg. Co....... i tiaiwes eek . 219 Worthington Pump & Mach. Corp...51, 230 
Philadelphia Gear Works.........----- 37 Gu, 
Pipe Fabrication Institute...........--- 193 
Pittsburgh Piping & Equipment Co...... 260 _w. 298 
Powell Co., 44-45 Tiernan Products, Inc Sheed & Gate 158 
Preferred Utilities Mfg. Corp.........-.- 54 Warren Steam Pump Co................ 
Pritchard & Co., 216 Watson-Stillman 253 
Webster & Co., Zallea Bros & Johnson.............. coe 
Quaker Rubber 
Reading, Pratt & Cady Div............ . 218 ‘ 
Gauge Column Co....... 56 
Republic Flow Meters Co............ 22-23 


Republic Rubber Div. Lee Tire & Rubber 

Republic Steel © 


SEARCHLIGHT SECTION 


(Classified Advertising) 


Revere Copper & Brass, Inc............. 121 
Richardson Scale Co...... 170 
Rockbestos Products Corp..... . 141 Selling Opp. Wanted 279 Ma 
Roto Div., of Elliott Co............. Employment Services........ P 302 
Rey Oe., bd SPECIAL SERVICES Hall & Co. Ste oe 
EQUIPMENT emphi is 281 
Schutte & Koerting Co......... 117 WANTED Int tional P 
Sear & Pump ADVERTISERS INDEX Johnson, R.A. 309 
Simplex Valve & Meter Co.............. 209 A-C Supply Co. (Ohio)........ eeceesece - 305 ohnson & Assoc., Howard Blain....... «+2 306 
Alexander & Baldwin Ltd..... 307 Keystone Power Plant Equip. Co......... 304 
Smith Refractories, Sanford C.......... 270 irk Co., Wallace E.........-.... 297 
American Engineering & Management Corp. 279 
Socony Vacuum Oll Co...............-- - 137 Archer & Baldwin Inc.......... J 
Springfield Boiler Co......... 35 Argonne National Lab........... 240 Lacki 
Standard Oil Co. of Calif........ 237 Arrow Transformer Co., Inc..... Lin ons Corp., 
Standard Oil Co. of Indiana.......... 18-19 Locke Co., C. 
Steamaster Automatic Boiler Co....... Bates Assoc., Frank M........... Lucey Products 308 
Stephens-Adamson Mfg. Co............. 49 Berger Brothers, Electrical Motors, Inc.... 309 Metropolitan’ Plumbing ‘Sup. Co., Inc... .304, 307 
Stickle Steam Specialties Co............ 142 Birch Manufacturing Co........... 249 Mississippi Valley acc 
Strong Carlisle & Hammond Co......... 152 C. & Penn Electrical Eng. 306 
Strong, Scott Mfg. Co.................. 233 Certain-Teed Products Corp...........+++ 308 Penn Machinery Co. 
Sturtevant Div., Westinghouse Electric Chicago Electric Co. ...-.sccccose ainieaaia -- 300 Penn. Salt Mfg. Co. of Washington....... 308 
8-9 Christensen & Assoc., A. J..... «see 308 Philadelphia Transformer Co......... .302, 304 
Cincinnati Sales ........... - 306, 308 308 
Combustion Industries........ . 196 Rearick, Charles B 302 306 
eet’s Catalog Service................. 266 Delta Easement 302 Schoonmaker Co., Inc., A. G 287, 297, 299 
DeRose, G. 306 Stanhope, Inc., R. C............ ” 302° 304, 307 
Taylor Forge & Pipe Works............ - 256 Duquesne Electric & Mig. Equipment Co... 302 
Taylor Instrument Co’s.............. Thompson Co., Inc., J. Parker..... 293 
Terry Steam Turbine Co............... 297 Electric Ce... Universal Wire & Cable Co........ 308 
Back Cover Electric Generator & Motor Co..........+. 297 Utilities Electrical Machinery Corp..... +++ 280 
Tidewater Associated Oil Co 254 ectronicraft, Inc. ......--... eaver Wig sees 289 
Timken Roller Bearing Co........... ++ 215 Wurth Electric Motor oo 
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Swartwout Master Controls 


assure you precision operation 


of basic power plant functions 


Four Fields of Swartwout Specialization 


The operating “brains” of many of your vital power plant functions 
are provided by sensitive, smooth-acting Swartwout Master Controls. 
Simplicity and dependability, with easy adjustment features, form a 
desirable combination in these instruments which are so necessary 
for truly automatic operation. . . . Swartwout major equipment — 
heaters, valves, desuperheaters and the like have a well-earned re- 
putation for consistent operation and long life with a minimum of 
maintenance. .. . Engineering of equipment and hook-ups in any 
of the four main functions or groups listed below is undertaken 
by Swartwout as a “Unit Responsibility.”. . . Ask your consultant 
now about Swartwout, or write nearest representative or the factory. 
’ 
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THE SWARTWOUT COMPANY e 18511 Euclid Ave.. Cleveland 12, Ohio 
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MISSISSIPPI RIVER MUD 
is this valve’s regular diet 


Raw, silt-laden Mississippi River water at 175 p.s.i. had 
quickly destroyed conventional type valves through abra- 
sive action and corrosion of exposed working parts in 
Union Electric Company’s Venice, Illinois Plant. Then, 
their own engineers and Stone & Webster Engineering 
Corporation selected Grinnell-Saunders Diaphragm Valves. 
These flanged, unlined valves with rubber diaphragms 
have already served several times longer than previous 
valves, and are still going strong. 


YO U 7 too, may find your answer fo valve troubles 
due to corrosion, contamination or suspended solids, in 


VALVES 


The flexible 
diaphragm isolates working parts of the 
valve from the fluid, preventing contami- 


nation or corrosion. 


A selec- 
tion of diaphragm materials and also body 
linings of glass, porcelain, lead, rubber or 
synthetics to suit your service requirements. 


E CLOS 
Streamlined passage without pock- 
ets minimizes friction. Large area of con- 
tact of the diaphragm, plus diaphragm re- 
silience, permit positive closure even when 
solids are trapped. 


Write for catalog—Grinnell-Saunders Diaphragm Valves. 


GRINNELL COMPANY, INC. 
Providence 1, R. I. 


BRANCH WAREHOUSES 


Atlanta 2, Ga. Kansas City 16, Mo. Philadelphia 34, Pa. 
Charlotte 1, N. C. Long Beach 10, Cal. Sacramento 14, Cal. 
Chicago 9, Il. Los Angeles 13, Cal. St. Louis 10, Mo. 
Cleveland 14, O. Milwaukee 3, Wis. St. Paul, Minn. 
C-anston 7,R.I. Minneapolis 15, Minn. San Francisco 7, Cal. 
F:esno 1, Cal. New York 17, N. Y. Seattle 1, Wash. 
Houston 1, Tex. Oakland 7, Cal. Spokane, Wash. 
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Keep rings steam-tight with 
Texaco steam cylinder oils 


For steam engines old or new — for every size 
and type — there is a Texaco steam cylinder 
oil to assure the most dependable operation 
at lowest possible cost. 

Texaco steam cylinder oils atomize com- 
pletely, resist wash-off, adhere properly to 
cylinder walls. ‘They keep rings steam-tight, 


assure efficient valve action, provide thorough 
protection against wear. Use them — whatever 
your operating conditions—to get economical, 
full power steam engine performance. 

A Texaco Lubrication Engineer will gladly 
assist you in selecting the most suitable Texaco 
steam cylinder oil for your engine. Just call 
the nearest of the more than 2500 Texaco Dis- 
tributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TEXACO Steam Cylinder Oils 


FOR EVERY STEAM CONDITION 


TUNE IN... TEXACO STAR THEATER every Wednesday night featuring Gordon MacRae, Alan Young, Evelyn Knight: ABC Ne otk 
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